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SCIENTIFIC RESEARCH AND 
INDUSTRIAL DEVELOPMENT 


¥ opening a discussion, over which Sir John 
Anderson presided, at the centenary meeting in 
1931 of the British Association, Sir Arthur Fleming 
urged the establishment of a national organisation to 
provide means of analysing the possibilities which 
new ideas afford of developing new lines of manu- 
facture. Since that time, there has been frequent 
consideration of the means of bridging the gap 
between the birth of an idea and its industrial 
application. Reporting back to the Economic 
Advisory Council in 1932, the Committee of New 
Industrial Development rejected the proposal for a 
national organisation, on the ground that there was 
no evidence of an important gap in the existing 
arrangements for industrial research. Various reports 
during the last decade, however, have emphasized 
the difficulties and expensiveness of pilot-plant 
development, and it has been a main objective of a 
sub-committee of the Parliamentary and Scientific 
Committee since 1943 to secure some modification of 
taxation policy in this connexion, and to promote a 
national organisation for the purpose. 

In a debate in the House of Commons on April 19, 
1944, Mr. C. R. Attlee, then Lord President of the 
Council, said that the Coalition Government recog- 
nized the need for the establishment of some fund to 
meet the cost of developing new inventions and of 
providing facilities for testing new ideas for industry. 
The same idea was in the minds of many members 
of Parliament of all parties when they tabled an 
amendment to the Investment Control and Guarantee 
Bill in 1945, and in subsequent discussions with the 
Lord President of the Council and the Chancellor of 
the Exchequer. That amendment and those dis- 
cussions, it should be noted, were subsequent to the 
important changes in taxation policy, introducing 
special relief on account of obsolescence as well as 
for depreciation, which Sir John Anderson announced 
in introducing the Budget in April 1944. 

In a valuable Statement on Problems of Scientific 
and Industrial Research in 1944, Nuffield College 
suggested that a special development fund might be 
desirable from which grants could be made in suit- 
able cases for the large-scale experimental work 
required for the commercial development of dis- 
coveries in applied science. The statement also 
visualized the establishment of an institution on the 
lines of the Research Corporation in the United 
States, to act for the universities and technical 
colleges collectively in the matter of patents arising 
out of discoveries of commercial value made in the 
course of academic research, and to license the use 
of such patents in return for royalties. In a report 
on Industry and Research in October 1943, the 
Industrial Research Committee of the Federation 
of British Industries likewise recommended the 
careful investigation of the desirability of creating 
such machinery; but favoured the creation of an 
independent and not a Government organisation for 


the purpose. 
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Still more recently, in its Final Report on the 
Patents and Designs Acts last September, the Swan 
Committee, in considering the development and 
exploitation of inventions of value ir the public 
interest, expressed the opinion that the right policy 
is to treat all patents in respect of State-owned or 
State-subsidized inventions as a public asset and to 
vest them in a single central body, suitably organised, 
and with a staff competent to estimate the potential 
value of the inventions concerned ari able to decide 
upon and take such steps as are necessary to develop 
and make full use of them in British industry. In 
the past, the policy adopted by Government depart- 
ments in dealing with patents has varied widely, 
both in regard to the exploitation and disposal of 
the patent rights and in regard to the remuneration 
of the inventor. On the latter point, the Swan 
Committee, while noting the complexity and diffi- 
culty of determining what, if any, reward should be 
given to the originator for inventions evolved in the 
State service or with the aid of public money, 
observes that only for inventions of exceptional 
brilliancy or utility, or for some other special reason, 
can any award be justified. Whether this task 
should be entrusted to a distinct or independent 
body, such as the Central Awards Committee, or to 
@ panel of assessors forming an integral part of the 
holding and exploiting organisation, is a matter for 
decision when the scope and function of such an 
organisation are considered in detail. 

This is the background against which the Develop- 
ment of Inventions Bill (London: H.M. Stationery 
Office, 1948. 4d. net), which received its first reading 
in the House of Lords on April 13, must be con- 
sidered. The Bill provides for the establishment of a 
National Research Development Corporation, which 
would have as one function the acquisition, holding, 
disposition and granting of rights in connexion with 
inventions resulting from such public research and, 
where the public interest is involved, in connexion 
with inventions resulting from other sources. The 
second function of the Corporation would be that of 
securing, where the public interest so requires, the 
development or exploitation of inventions resulting 
from public research, and of any other invention 
that, in the view of the Corporation, appears not to 
be sufficiently developed or exploited. In pursuance 
of this function the Corporation would be empowered 
to carry on any activity which may be advantageous 
or convenient for the purpose, and, in particular, to 
carry on or facilitate the carrying on by other persons 
of any business. Where such activities, however, 
involve the carrying out of any project for manu- 
facture, the construction of works or provision of 
services, the provision of financial assistance in 
development or exploitation of any invention, or the 
acquisition of any undertaking, entire or in part, the 
approval of the Board of Trade is required. : 

The Corporation would consist of a chairman and 
managing director appointed by the Board of Trade, 
and not less than four or more than ten other members 
also appointed by the Board from those possessing 
experience and capacity in matters relating to science, 
technology, industry, finance, administration or the 
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acquisition and disposal of rights in inventions. The 
Board of Trade would be authorized to make 
advances to the Corporation up to a total of £5 
millions during the five years from the establish:nent 
of the Corporation, and temporary borrowing powers 
up to a limit of £250,000 are also proposed for the 
Corporation. The normal procedure envisaged is the 
licensimg of a particular process or invention to an 
industrial undertaking, the Corporation fixing the 
royalty to be paid. The Corporation woul: be 
expected as soon as possible to meet its expenditure 
out of income ; but repayment of interest on advances 
made by the Board of Trade might be waived during 
the first five years. 

It will be seen, therefore, that there is already a 
large measure of support from all political parties in 
Britain as well as from independent opinion for the 
two main purposes of the proposed National Research 
Development Corporation. It is recognized that 
some uniform method is required in dealing with the 
growing number of inventions made by persons or 
groups of persons carrying out research work in the 
Government service, or engaged in research which is 
in some way subsidized by the State. This obviously 
includes the problem of academic research to which 
the Nuffield College Statement referred ; while in its 
second function of developing any neglected invention 
or scientific discovery likely to lead to the creation 
of a valuable new industry or industrial process, the 
new Corporation should give a much fairer prospect of 
success to the inventor who has no capital resources of 
his own and who, in Great Britain, has often been notor- 
iously unsuccessful in obtaining commercial backing 

The assumption by the Government of such special 
risk-bearing functions on behalf of the public is 
appropriate at a time when not only is new develop- 
ment of such vital importance to Britain’s recovery, 
but also when the Government is doing much to 
encourage the taking of risks by the private indi- 
vidual. It is this positive aspect of the Corporation's 
work that requires emphasis. It was never contem- 
plated in the protracted discussions over the last 
fifteen years, out of which the project has been born, 
that the Corporation should limit its activities to the 
discouragement or redress of restrictive practices. On 
the contrary, the proposed new body is to cover 
every range of industry in which for any reason a 
scientific invention had been neglected. 

The National Research Development Corporation, 
being clearly the body envisaged by the Swan Com- 
mittee, may possibly be expected to deal, inter alia, 
with the elimination of restrictive practices. Th 
Committee, in its second interim report, recorded t' 
opinion that the deliberate suppression of inventi 
had been much exaggerated, and it could find 1 » 
satisfactory evidence of particular examples of such 
practice. Nevertheless, even if this is only a minor 
activity of the Corporation, the relation of the 
Corporation to the Monopoly Commission which 
would be set up by another Bill already before th: 
House of Commons should be made clear. 

Recognizing that the Corporation is not intended 
to be unfairly competitive with British industry, but 
rather to assist industry to hold a leading place 
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industrial development, it is still true that the exact 
mechanism by which the Corporation is to achieve 
its purpose will require careful scrutiny. The idea of 
an independent organisation, supported by public 
funds, as suggested by the Federation of British 
Industries, has certain advantages which deserve 
careful consideration, especially where the powers of 
erecting and running pilot plants at the public 
expense are concerned. Without questioning the 
genuineness of the intentions of the present Govern- 
ment, the possibility must be borne in mind that at 
some time or other the powers of a Government 
corporation might be abused. 

It should not be necessary to emphasize the 
importance, in view of the large measure of agree- 
ment on the value of creating such a Corporation 
which already exists, of discussion on amendments 
or the introduction of safeguards proceeding on 
objective and not on party lines. If the Corporation 
is to succeed, it will have to work in close co-operation 
with such bodies as the Federation of British Indus- 
tries, the new development councils, the Trade Union 
Congress, and the various research organisations of 
different types. Moreover, although there are prima 
facie reasons for the Corporation reporting to the 
Board of Trade and coming under the surveillance of 
that department, its position with regard to the 
research effort of Great Britain may involve close 
relations with departments under the Lord President 
of the Council, such as the Department of Scientific 
and Industrial Research, as well as with the Advisory 
Council on Scientific Policy. 

Much will obviously depend on securing the right 
men, not only for posts of chairman and managing 
director, but also for the ordinary membership of 
the Corporation. Everything will rest on their judg- 
ment, ability and vision. In any event, the new 
proposal must clearly be considered first of all in 
relation to the general research organisation of 
Britain; in this connexion the factors concerned 
include aspects of taxation policy already noted, the 
adequacy of existing types of organisation for indus- 
trial research, and the potentialities of new types on 
the pattern of the Mellon Institute and the Armour 
tesearch Foundation, to which also the Swan Com- 
mittee referred. It should be remembered that at the 
present time the research development programmes 
of many enterprising British firms are seriously 
hampered by delays in the grant of licences and by 
the lack of either man-power or materials. Such 
factors may well hinder the activities of the new 
“Corporation, and it were well to consider whether 
there is not some risk that by competing with existing 
‘industry for the available supplies it may indirectly 
accentuate such difficulties. 

The proposed National Research Development 
Corporation, if it is established, will be launched in 
difficult times, and unless directed with imagination 
as well as wisdom its influence will not necessarily be 
In order to achieve its objectives it 
may well need considerably more than the five 
million pounds proposed for the first five years ; 
indeed, it may be necessary to reconsider the whole 
tof the financial aspect. 
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In recommending the establishment of a research 
corporation to handle the matter of patents arising 
out of discoveries of commercial value made in the 
course of ecademic research and to license the use of 
such patents in return for royalties, the Nuffield 
Foundation was apparently thinking less of the 
expensive pilot-plant stage of development than of 
the application of the resulting revenues in payments 
to the universities for the furtherance of fresh 
research. The proposal was made as a means of 
avoiding any temptation to the universities to regard 
scientific work ws a possible source of profit, while at 
the same time yreventing academic research being 
made a source: of unmerited profit to others or 
running to wast. where it holds the prospect of real 
benefit to the public. The Nuffield Foundation 
statement noted that in the twelve years ending in 
June 1941, the Research Corporation in the United 
States had spent well over a million dollars in support 
of scientific and industrial research ; hence from this 
point of view alone the present proposal for a 
National Research Development Corporation merits 
careful examination. 

Fundamentally, as we have already indicated, the 
proposal raises the question of the adequacy of the 
whole structure of the organisation for scientific and 
industrial research in Great Britain, and as such it 
is important that there should be ample time for 
close and objective scrutiny of all aspects of the 
situation. It is to be hoped that neither in Parliament 
nor elsewhere will there be any attempt either to 
curtail that study and discussion, or to force a 
decision on party lines when so much has already 
been done to prepare the way for an impartial verdict. 


EARLY ENGLISH COUNTRY 
LIFE 


Village Life in the Eighteenth Century 
By G. E. Fussell. Pp. 84+ 11 plates. (Worcester : 
Littlebury and Co., Ltd., n.d.) 98. 6d. net. 


FTER an active official life, Mr. G. E. Fussell 
set himself to continue and develop the his- 
torical studies which had long made him known to 
all interested in English country life, and in this little 
book he has brought together in compact but very 
readable form a connected account of the English 
village as it was in the eighteenth century. It was 
an important period for our agriculture; during 
the first half Jethro Tull, by the introduction of the 
seed drill and the horse hoe, and Lord Townshend, 
by developing the method of crop rotation, were 
laying the foundations for the change from the old 
to the new agriculture which was brought about in 
the latter part of the century by Coke of Norfolk, 
Bakewell of Dishley and others. The author begins 
by describing the lay-out of the village, the three 
classes of people—landlord, tenant and labourer— 
the mode of government, how the people lived and 
what work they had to do in the various seasons of 
the year, their social life, the village trade and 
commerce. 
There is nothing fanciful in the matter, and 
nothing sentimental or nostalgic in its presentation, 
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but a plain unvarnished account of how the village 
would appear to us if we could go back through the 
years and see it. Work was long and arduous, 
though the pace was slow; pleasures consisted in 
visiting, sitting round the fire and drinking, the local 
ale-house being also the local club; there were 
numerous outdoor sports, some so cruel that they 
were later suppressed, for example, cock-fighting, 
bull-baiting, ete. Festivals and holidays were no 
longer as numerous as in the pre-Puritan days; but 
a number still survived, and the tradition of a 
‘Merrie England’ is not altogether unfounded. The 
villagers were on the whole well clad; the poorer 
ones ate but little meat and had to live on bread 
and cheese, the bread often being made of mixed 
rye and wheat. Those better off could have a weekly 
dish of salted pork or bacon, often eaten with a 
hard ball of barley meal instead of bread. Milk and 
smail beer were available, and for those who could 
afford it, tea and ale. At the other end of the social 
scale large quantities of meat were eaten, and the 
‘roast beef of Old England’ was a reality. 

The inadequate dietary and lack of sanitation 
resulted in widespread scurvy, skin diseases, small- 
pox, ete., and epidemics spread with alarming 
rapidity. The winter was terribly dreary; the 
cottages were cold, damp and draughty, the food 
was monotonous: the salt meat became worse and 
worse as the months went by, and only the more 
fortunate had-any attractive food. Spring was 
welcomed with great joy—how great is testified by 
all the early poets. 

The old agriculture is sufficiently described and 
also the management of the livestock. The student 
might wish for more actual references instead of the 
phrase “‘a contemporary writer’, and it would have 
been interesting if Mr. Fussell could have told us of 
some of the ways in which the ingenious village 
women used wild plants and other natural resources. 
But these are small details: the book is full of 
interest, and it has some well-chosen and unusual 
illustrations. We can commend it to all interested 
in English country life. E. Joun RUSSELL 


ELECTRONICS 


Electronics and their Application in Industry and 
Research 

Edited by Dr. Bernard Lovell. Pp. xvi+ 

(London: Pilot Press, Ltd., 1947.) 42s. net. 


675. 


“If seven maids with seven mops 
Swept it for half a year, 
Do you suppose’’, the Walrus said, 
“That they could get it clear ?” 


‘HE editor of a book on electronics might well 

assess his task as almost impossible and be 
excused if, in desperation, he shed a bitter tear. The 
subject is not only enormous ; it has grown extremely 
rapidly at a period of our history when there has been 
no time for the writing of text-books. It is even 
doubtful whether any one writer could do justice to 
the whole of the subject without taking so long a 
time that the beginning of the book would be out of 
date when the last page was written. Dr. Lovell 
has wisely spread the load over fourteen colleagues, 
each one a specialist in the section of electronics 
n which he writes. The result, in the absence of 
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drastic editing, gives the impression the old lady })., 
when she read the dictionary—‘Somewhat disc 
nected, though very interesting’; but at least | 
Lovell has produced a good book thereby in a sl] 
time. The information cannot in general be foind 
in any other book or books, it has hitherto boon 
available only in numerous scientific papers ; inde. d, 
two months before the book was published, I wa. in 
need of some information on electronics for ‘he 
jubilee celebrations of the discovery of the elect»on 
and was obliged to read more than fifty papers to 
glean what I wanted. All of it can be found wit )in 
the pages of this compendium. 

The book is not primarily about electronic en; 
eering and the application of electronic control « «js 
to industry ; for that the reader might be referred {o 
Dr. H. A. Thomas’s paper in the Journal of th 
Institution of Electrical Engineers (1947). It concer: 
an old science revitalized ; ‘how to use electrons as 
distinct from ‘how to use thermionic valves’. (ne 
beautiful illustration of this is the television camera, 
described by Dr. J. M. McGee. Electrons are ejected 
by photo-emission, are focused by electron optics, 
and produce others by secondary emission; an 
electron gun employing the latest ideas of electron 
trajectories is used, together with an electron multi- 
plier to make the apparatus a little more complicated 
—but a superb example of the electronic art. 

The fundamental physical processes of electron 
emission are nicely, if perhaps too briefly, dealt with 
by Dr. F. A. Vick. This is one of the chapters that 
will have to be supplemented by much additional 
reading for the serious student of electronics ; but 
for many engineers and physicists the details given 
are sufficient to explain the modern concept of the 
potential barrier and the factors which influence the 
escape of electrons from a surface. One very small 
omission here might be confusing to readers of 
Millikan: Dr. Vick states that the photo-electric 
threshold of all metals is in the ultra-violet; but readers 
will recall Millikan’s work on sodium and potassium 
surfaces sensitive to visible light. The practical 
details of Dr. Vick’s subject are fairly fully reviewed 
by Dr. H. G. Lubszynski and Dr. A. Elliott. I suspect 
that much of the Admiralty work on infra-red sensi- 
tive photo-cells is described here for the first time in 
public print, and this feature has been a special aim 
of Dr. Lovell, namely, to describe significant develop- 
ments of the past decade not so far dealt with else- 
where. 

There are some other great chapters in the book : 
Dr. V. E. Cosslett’s is a model essay on electron 
microscopy written in the simple language of the 
Prayer Book of Edward VI. Even to a specialist it is 
delightful and extremely well illustrated. Dr. 
McGee's article on television is good, though too 
much space is devoted to earlier developments already 
well written up in popular language elsewhere. The 
account of servo-mechanisms is very exhaustive, 
but is much more akin to electronic engineering than 
the previously mentioned essays; in fact, there are 
two or three other chapters which could have been 
transferred to electronic engineering. The magnetron 
is not given the attention it deserves ; an essay twice 
as long would not have been too much for one of the 
biggest developments of the war years. The chapter 
on high-frequency heating contains no reference to 
what, I thought, was almost the starting-point of 
this subject: Burch and Davis’s book “Induction 
Heating”. Dr. R. J. Pumphrey’s article on electronics 
in zoology is frankly disappointing: the language 
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could have been much more carefully chosen for an 
audience of catholic interests. 

Other chapters will find general favour ; on radar, 
on the betatron, ete. Indeed, I read the book from 
cover to cover with keen interest and am certain 
scientific men of a variety of callings will do the same. 

T. E. ALLIBONE 


PROGRESS IN THE OIL INDUSTRY 
DURING THE WAR-YEARS 


Reviews of Petroleum Technology 

Vol. 7 (covering 1941-45). Pp. vin-+ 535. 

Institute of Petroleum, 1947.) 21s. 

HE last volume in this series (for 1940) appeared 

in 1941, since when the exigencies of war pre- 
vented publication as hitherto. The present volume 
covers the quinquennial period 1941-45—critical war 
years—and its contents thus reflect the trend of 
petroleum technology over a wide field during the 
most abnormal times the industry has ever passed 
through. 

The format has not changed substantially. Reviews 
of subjects, each written by an acknowledged 
specialist in the particular field chosen, follow 
precedent. Petroleum geology covers origin, migra- 
tion and accumulation, sedimentation, salt-domes 
and search for oil. Geophysics ranges from seismic 
methods to radioactivity. Drilling deals with recent 
progress, well hydrology, records and completion 
factors. Incidentally, an oil-well depth record of 
more than 16,600 ft. was established in Texas in 
1945. Production engineering is concerned chiefly 
with reservoir engineering and control and well 
engineering generally. Oil transportation includes an 
account of war-time activities in the United States, 
and data on pumping stations, pipeline welding and 
corrosion. Refinery process developments are perhaps 
the most striking features of the whole technology ; 
there is much that is new and of great future 
importance in this section, which discusses varied 
treatments, refinery conversion and integrations, 
aviation fuel, fuel suitable for jet propulsion, toluene 
and cumine production, synthetic rubber and lubri- 
cants. A chapter on modern analytical and testing 
methods is followed by more theoretical reviews of 
the chemistry and physics of petroleum. Natural 
gas and benzole production are dealt with con- 
ventionally, and followed by a full survey of advances 
made in alternative fields including developments in 
hydrogenation, the Fischer-Tropsch process, low- 
and medium-temperature carbonization and other 
substitute fuels. There is a section on specifications 
for service fuels with details of aviation, pool, trans- 
port spirits (including detector dye), diesel and fuel 
oils ; this has particular interest in the light of recent 
proposals concerning commercial petrol in Great 
Britain. A separate chapter on diesel fuels and gas 
oils, biased to research and development both in 
British and foreign (including Russian and German) 
spheres, throws some light on efforts made to combat 
shortages which were known to be prevalent during 
the later stages of the War and, for that matter, still 
continue so to be. 

There are short reviews on war-time specifications 
for lubricants, asphaltic bitumen and road materials ; 
the chapter on special products is comprehensive, 
ranging from derived chemicals and special hydro- 
carbon products to synthetic resins and rubber. The 
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volume is rounded off with a chapter on petroleum 
literature, concluding with a name and subject index. 

The following items find no special place here : 
gasoline, light distillates and furnace fuel oils, 
measurement, plant instrumentation, crude oil, 
petroleum and other waxes, insulating and hydraulic 
oils, engines and automotive equipment, legislation 
and statistics for Great Britain; these will be in- 
cluded in the volume for 1946 now in active pre- 
paration. 

This volume represents a prodigious amount of 
bibliographical research into international literature 
published during the war period and reflects the 
greatest credit on all concerned. As a current work 
of reference on the aspects of the technology with 
which it is concerned, it is invaluable. The only 
blemish is the quality of the paper employed ; but 
that, we are sure, is not the choice of the Institute 
of Petroleum. H. B. MILNER 





POTENTIAL THEORY OF 
AEROFOILS 


Theoretical Aerodynamics 
By Prof. L. M. Milne-Thomson. Pp. xix+363. 
(London : Macmillan and Co., Ltd., 1948.) 40s. net. 


ERODYNAMICS is the science of the motion of 
gases and is of great intrinsic interest; but the 
present importance of the science lies largely in its 
applications, for it provides the rational basis for the 
design of aircraft. The subject is growing rapidly 
and is already so large that it cannot be adequately 
covered, even at an elementary level, in a single 
text-book. Some of the major branches are: theory 
of aerofoils and of control surfaces, the boundary 
layer, turbulent flow, flow at speeds near and above 
the speed of sound, flow at extremely low pressures, 
heat transfer, theory of aircraft performance, theory 
of the gtability, controi and flutter of aircraft, aero- 
dynamics of propulsion including the internal 
aerodynamics of propelling machinery. However, 
the theory of the irrotational or ‘potential’ flow of 
fluids about aerofoils holds a central position in applied 
aerodynamics, and it is based on classical hydro- 
dynamics. The book now under review is almost 
wholly concerned with the theory of aerofoils and 
with the hydrodynamic basis. The subjects of 
viscosity and turbulence are not seriously discussed. 
The author says in his preface that the book is 
based on lectures to junior members of the Royal 
Corps of Naval Constructors, and it is stated on the 
dust cover that the general standard of the book is 
that of a first-year university course. This is cer- 
tainly much too modest ; but it is true to say that 
the book is so clearly and pleasantly written that it 
could be read with profit by a bright ‘freshman’ or 
even by an advanced schoolboy. The author has 
evidently taken great pains over the exposition and 
has succeeded in avoiding difficult mathematics. The 
notation and treatment are, in general, similar to 
those used in the author’s “Theoretical Hydro- 
dynamics”. Special features of the book deserving 
mention are chapters on lifting surface theory, on 
wind tunnel corrections, on subsonic and supersonic 
flow, and, notably, a treatment of the design of 
aerofoils for given pressure distributions. There are 
about 320 exercises, some of which are extracted 
from recent research papers. 
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To the reviewer it appears that the three chapters 
dealing with simple flight problems, moments and 
stability are so slight that they might well have been 
omitted, thus permitting the rather high price of the 
book to be reduced. The nomenclature does not 
always agree with that now current. Thus, the point 
which the author calls the focus of an aerofoil is 
usually known as the aerodynamic centre, and it is 
not correct that the quarter-chord point is called the 
aerodynamic centre. Also, the author uses the term 
‘adiabatic’ when the more precise ‘isentropic’ would 
be preferable, and the symbol J for internal energy 
in place of enthalpy. The argument on p. 79 for 
using the principal value of the integral for the down- 
wash is not adequate, as the author must be aware. 

In conclusion, this is the most comprehensive and 
up-to-date book extant on the theory of aerofoils in 
steady motion, and is a very welcome addition to 
the text-book literature of aerodynamics. The 
printing of the book is excellent. W. J. DuNCcAN 


PLANT GEOGRAPHY 


The Geography of the Flowering Plants 

By Prof. Konald Good. Pp. 403+ 25 plates. (London, 
New York and Toronto: Longmans, Green and 
Co., Ltd., 1947.) 30s. net. 


HIS book; as the author himself states, “is 

devoted to plant geography in the narrower 
sense”’, plant ecology being outside its scope. As a 
consequence, the treatment is essentially factual in 
character rather than causal, and static rather than 
dynamic. The difficulties of any attempt at such 
restriction are at once apparent, despite the inclusion 
of chapters on geological history and plant distribution 
and a section devoted to the factors of distribution. 
However, within these limits the author has collected 
together many of the facts concerning the distribution 
of taxonomic aggregates over the earth’s surface 
which will be a welcome addition to the botanist’s 
library, the more so that much of the literature of 
the subject is widely scattered. More than a third 
of the text is devoted to salient facts of the distribu- 
tion of families, genera and species, where many of 
the striking features of extended range, discontinuity 
and endemism are assembled and illustrated with 
more than forty maps portraying various types of 
occurrence, from the extended tropical range of the 
Palmz and the cosmopolitan genus Drosera, to the 
discontinuity of the Magnoliacee or that of Sazxifraga 
geum and Dabecia polifolium. 

The limitations of the method of approach are 
nowhere better seen than in the chapter on the dispersal 
of plants, which is a brief summary of the familiar 
facts without critical consideration of the bearing of 
these upon the problems of distribution. The value 
of special mechanisms of dispersal is assessed ad- 
versely on the grounds that “it can be said quite 
categorically that there is no real evidence that 
species possessing such mechanisms are more widely 
distributed”—a statement that embodies the wholly 
gratuitous assumption that area is a measure of 
dispersal efficiency and a confusion of thought be- 
tween the significance of space and time. 

Most of the text is concerned with the extent of 
distribution; but the occurrence of species within 
the county of Dorset is the subject of a chapter that 
aims at treating the intensity of distribution, and 
here Prof. Good extends beyond his allotted scope. 
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This excursion contains much that is of interest froin 
the author’s own observations, such as the extension 
in recent years of Bartsia viscosa and the frequency 
gradients of species within the area ; yet not only in 
this section but also in that devoted to the hist. ry 
and distribution of the British flora, one is rather 
left with the feeling of too little or too much. 

It is, indeed, as a factual presentation that this book 
will find its chief use, and it is no doubt the realizat jon 
of this that accounts for the provision of an index 
of plant names and another of persons and plac 
but not one of subjects. E. J. Satisau 


Bh 


OPTICS IN HOLLAND 


Achievements in Optics 

By A. Bouwers. (Monographs on the Progress of 
Research in Holland during the War.) Pp. viii+ 135. 
(New York and Amsterdam: Elsevier Publishing 
Co., Ine., 1946.) 6 fi. 


Se is the first of a series of monographs, under 
the general editorship of Drs. R. Houwink and 
J. A. A. Katelaar, to be published on the progress of 
research in Holland during the five years of German 
occupation. Most of the material was, for obvious 
reasons, kept secret during the War. Though pre- 
pared in secret, the text of “‘Achievements in Optics”, 
which gives a survey of optical work in the Nether. 
lands immediately prior to and during the War, was 
actually ready for printing before the liberation. 
Technical difficulties delayed its appearance until a 
year later. As a result, no consideration is given, or 
reference made, to similar work in Allied countries, 
and it is difficult to appreciate how much of the work 
described in the monograph predates similar work 
which has appeared in scientific periodicals during 
the last few years. For example, both in the U.S.S.R. 
(notably by Maksutov) and in Great Britain, optical 
systems consisting of spherical mirrors and meniscus 
lenses have been investigated and developed. It 
speaks highly for the Dutch, however, that they, in 
spite of their isolation from other scientific workers, 
should have, simultaneously, made advances in both 
geometrical and physical optics of such fundamental 
importance. The descriptions of their new optical 
systems and instruments given in the monograph are, 
therefore, worthy of the closest study. 

The monograph is divided into four main sections, 
and in the first, on new optical systems, the Schmidt 
camera and its aberrations, and the advantages of 
spherical mirror systems, severa] devised by Bouwers 
himself, are described in detail. The excellent optical 
properties of these mirror systems have been applied 
to the design of new cameras, a new microscope and 
new telescopes. The telescopes have a reduced overall 
length as a result of the great admissible aperture 
ratio, almost complete absence of chromatic aberra- 
tion even at the border of the field of view, and little 
or no ‘false light’. The physical optics section con- 
sists of two papers, the first by B. R. A. Nijboer, a 
pupil of Prof. F. Zernike, dealing with the diffraction 
theory of aberrations, and the second, by Prof. 
Zernike himself, on the subject of phase contrast 
microscopy. 

The illustrations and diagrams are very clear, and 
the monograph is exceliently printed. The flimsy 
cardboard covers are rather a pity, because the mono- 
graph will be in great demand for reference and 
intensive study. S. WEINTROUB 
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An Introduction to Analytical Geometry 
By A. Robson. Vol. 2. Pp. viii+215. (Cambridge : 
At the University Press, 1947.) 10s. 6d. 


HIS is a continuation of an earlier volume pub- 

lished in 1940. The most original part of Vol. 2 
is Chapter 19, on general geometry. This, with its 
references to Gs, G, and G,, is at first sight difficult 
to understand, but becomes clear and very interesting 
if we refer back to Chapter 8 of Vol. 1. The leading 
idea, expanded from a suggestion of the late Prof. 
G. H. Hardy, is that what is usually called analytical 
geometry of two dimensions is not one subject, but 
several. The simplest kind, called G,, corresponds 
closely to Euclidean geometry G,. G, is similar to 
G,, but regards a ‘point’ as merely a term for an 
ordered pair of real numbers z and y. In G, these 
numbers are no longer real, but complex. In G, we 
keep the pair real, and supplement them by a third 
real number z, introduced to make the equations 
homogeneous. Points at which z= 0 are called 
points of infinity. G, has triplets of complex numbers, 
thus combining the advantages of G, and G,. In 
both G, and G, the points of infinity and the line on 
which they lie are exceptional. In G, all points and 
lines are on an equal footing. Theorems which are 
true in one kind of geometry may be untrue or even 
absurd in another. This discussion clears up the 
paradoxes which used to puzzle us concerning lines 
at right angles to themselves and separate points the 
distance apart of which is zero. However, the school- 
boy, for whom the author professes to write, may 
not find this part of the book easy. 

The other chapters of Vol. 2 deal respectively with 
homography, involution, ranges on a conic, systems 
of conics, reciprocation, the general cartesian conic, 
foci and confocals, normals and evolutes, and special 
homogeneous co-ordinates. The amount of space 
given to trilinear and areal co-ordinates is much less 
than in the older books, in which these were often 
applied, at great length, to metrical problems for 
which they were unsuited. There is a good stock of 
examples, of varying degrees of difficulty. At first 
sight there appears to be an ugly misprint on p. 14, 
but on reference to the beginning of Vol. 1 it will be 
discovered that “wo” is not a misprint, but an 








abbreviation for “with respect to”’. 

Teachers should examine the book carefully, for 
the freshness of the outlook will throw new light on 
several parts of what used to be looked upon as a 
stereotyped subject. H. T. H. Pracero 


A Bibliographic Classificativi: 
Extended by Systematic Auxiliary Schedules for 
Composite Specification and Notation. By Henry 
Evelyn Bliss. Vol. 2: Classes H—K ; the Human 
Sciences. Pp. vii+344. (New York: H. W. Wilson 
Company, 1947.) 7.50 dollars. 

HIS volume sets forth the specifications and 

schedules in Bliss’s classification for anthropology 
and the medical sciences, psychology (including 
psychiatry), education and sociology, including 
ethnology, folk-lore, ethnography and human geo- 
graphy. 'The expansions for the medical sciences 
have been compiled with the assistance of Mr. C. C. 
3arnard, and those for physiology, medicine and 
surgery have more recently been revised by Dr. 
R. B. Singer. The classification for psychology has 
been compiled in collaboration with Dr. C. M. 
Louttit, while the schedules for sociology, social 
ethnology and folk-lore have been revised by Miss 
Beverly Stamm. Although Bliss’s classification is 
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little known outside the ranks of librarians and 
bibliographers, the scholarly introduction to this 
volume will be read with appreciation by many who 
are interested in the more comprehensive human 
sciences. Its interest is not so much in the explana- 
tion of the principles of the classification itself as in 
the discussion of the various complications involved, 
including questions of terminology, where an admir- 
able and forceful plea for greater precision is advanced. 
Particularly in what he has to say on sociology, Dr. 
Bliss makes a valuable contribution to greater pre- 
cision in the use of terms and in the relation of 
concepts and ideas which should be welcomed by all 
serious students in this field, independent of whether 
or not they adopt his classification as a convenient 
working tool. R. B. 


The Graduate School Research and Publications 
Edited with a Foreword by Prof. Edgar W. Knight 
and Agatha Boyd Adams. (University of North 
Carolina : Sesquicentennial Publications.) Pp. viii-+- 
461. (Chapel Hill, N.C. : University of North Carolina 
Press; London: Oxford University Press, 1946.) 
22s. net. 

HIS further volume in the imposing series issued 

in celebration of the sesquicentenary of the 
University of North Carolina records the develop- 
ment of the graduate school and describes the 
resources for research which the University possesses 
in its library, research laboratories, its permanent 
institutes, its learned societies and clubs and its 
various learned journals and allied periodicals. The 
library resources have already been described more 
fully in an earlier volume in this series, but the 
present volume also includes an account of the 
activities of the University press. Apart from Prof. 
Pierson’s discussion of the future of the graduate 
school and the relations between teaching and 
research, in which that twin function of a university 
is firmly upheld, these parts of the volume are chiefly 
of historical interest. The greater part of the volume, 
however, is occupied by a comprehensive list of the 
individual publications of the faculty, the adminis- 
trative officers and other members of the University 
staff from the founding of the University, arranged 
alphabetically by name and classified according to 
the various administrative offices and faculties, 
departments or schools. 


Industrial Research, 1947 

Advisory Editor: Dr. Percy Dunsheath. Pp. 535. 
(London and New York: Todd Reference Books, 
Ltd., 1947.) 25s. net. 


HE second edition of this book represents a 

considerable advance on the first. The extraneous 
and redundant material has been largely eliminated, 
and a readable and adequate survey of progress in 
industrial research in Britain during 1946-47 by Dr. 
B. J. A. Bard replaces the hotch-potch of essays 
included in the first edition. The statements from 
Government and public bodies and from private 
organisations are properly classified, as is the informa- 
tion on university laboratories and the research 
laboratories of private firms. The sections on officially 
appointed committees and reports and on books, 
periodicals and films have also been improved, and 
the latter list, limited to books published in 1946 or 
in preparation in 1947, is much more useful than the 
earlier list. The report from the Industrial Research 
Committee of the Federation of British Industries 
on industrial research in technical colleges is given 
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in full, and there are brief summaries of some of the 


reports from the Working Parties of the Board of 


Trade in so far as they touch research. 

Generally the book shows evidence of balance and 
of planning which were sadly lacking in the earlier 
edition. If the editor would direct a little more 
attention to the last section, ‘““Who’s Who in Indus- 
trial Research”’, and include in that a reasonable 
proportion of the men responsible for the manage- 
ment and the actual conduct of industrial research, 
instead of the overwhelming preponderance of 
academic, consultant or government entries which at 
present characterizes it, he would come well within 
sight of the goal of a reference book which everyone 
concerned with the conduct or direction of research 
would wish to have on his desk, both for ready 
reference and as a convenient guide to sources of 
authoritative information in regular demand. 

R. BRIGHTMAN 


Smoke 

The Problem of Coal and the Atmosphere. By 
Arnold Marsh. Pp. 306+-21 plates. (London: Faber 
and Faber, Ltd., 1947.) 2ls. net. 


HE author of this book is a red-hot zealot ; his 

cause is certainly a good one. Briefly, his thesis 
amounts to this—the smoke nuisance can be 
abolished, and it must be abolished. The question 
before us at the moment, however, is this. How far 
will this volume help to spread the gospel? It is 
difficult to be sure. If something, however rational 
and desirable in itself, is said too much, too often, 
and a little too loudly, a boomerang action sets in, 
and the reader’s sympathy, if not lost, is perceptibly 
reduced. Maybe Mr. Marsh will see the yellow light ; 
it is to be hoped that he will. Everybody will agree 
with him that drastic action is needed to deal with 
the ill-effects of atmospheric pollution upon works 
of art; but the efforts of the Ministry of Works and 
the National Gallery in 1937 receive no mention, 
though given considerable publicity at the time. 
However, smoke and toil seem synonymous—un- 
luckily—in men’s minds: witness those telling lines 
(my italics) originally composed for the Potteries : 


“‘Where the busy sounds of labour 
Rise, the best of human incense, 
To the Throne of the Creator’’. 


F. I. G. RaAWLins 


Radio Engineering 
By Dr. E. K. Sandeman. Vol. 1. Pp. xxiv+775. 
(London : Chapman and Hall, Ltd., 1947.) 45s. net. 


HOSE who have come into contact with the 
author would expect the fresh and ‘breezy’ 
treatment given to the practice of radio here pre- 
sented. In attempting to bring the novice up to the 
standard of the expert (not defined), the author 
dashes through all the subtleties of the academic 
teacher, collects an immense amount of information 
from his colleagues in the British Broadcasting 
Corporation, fills in many gaps, contributes much 
original thought, bends charts and methods to his 
will, and leaves one rather breathless at the prospect 
of what one is supposed to know, in addition to a 
flair for designing and costing, in order to be a 
modern radio engineer. Even so, we are warned that 
all this is only an approach if one desires to attain 
to the higher flights of radar and television. 
The method has a disadvantage in that the practical 
applications of radio theory are those which are 
designed to meet the problems of the B.B.C., weighted 
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somewhat by the views of one who has done creat ive 
work in that organisation for many years. \ ith 
these slight reservations, one concludes that {his 
text (including Volume 2 to come), so clearly printed 
and illustrated, bears comparison very well with 
recent American texts, and from many points of 
view is superior, in its decimal lay-out, and as a 
reference book for many topics. L. E. C. Huguyrs 


Las heladas y la necrosis fria de las plantas 
Por Plutarco Naranjo V. Pp. 126+ 14 plates. (Quito: 
Imp. de la Universidad, 1947.) n.p. 
LTHOUGH some attention is given to the 
physical aspects of frost occurrence, this wel. 
come survey is chiefly concerned with the nature of 
the biological damage caused to plants by the 
occasional radiation frosts that occur at altitudes 
of 2,000 m. or more in Ecuador. A review of con- 
temporary weather data confirms experience else. 
where that radiation frosts occur on nights of |ittle 
or no cloud when the air and the surface soil are «ry. 

Freezing of the cell sap was not observed, and 
damage to the tissues by expansion of the say is 
dismissed as a possible effect of frost. The damage 
is attributed to an increase in the acidity of the 
cellular protoplasm, a change in pH of about one 
unit taking place when the respiratory quotient is 
decreased at low temperatures. When plants were 
damaged, it was because this shift was sufficient to 
bring the protoplasm to its iso-electric point, and 
coagulation set in. A number of photomicrographs 
and photographs illustrate the effect of frost on the 
cells and on the plants. 

Suggested preventive measures include : (i) forma. 
tion of dense clouds of smoke over crops ; (ii) watering 
seed beds on occasions when frost is forecast ; (iii) 
initiation of research on the breeding of frost-resistant 
varieties of plants. mm. L. P. 


A Book of Spiders 

By Dr. W. 38. Bristowe. (King Penguin Books, 
K.35.) Pp. 34+ 24 plates. (Harmondsworth and 
New York: Penguin Books, Ltd., 1947.) 2s. net. 


HIS very pleasant essay will reveal to many 

readers details of the spider’s life with which they 
were previously unacquainted. After an introduction 
which deals with some medieval opinions about 
spiders, Dr. Bristowe describes many striking devices 
by which these animals feed and protect themselves, 
and some remarkable examples of their conjugal and 
parental habits. He writes chiefly of the spectacular 
and the quaint; but, avoiding mere ‘wonder- 
mongering’, succeeds in emphasizing the diversity of 
the ways in which spiders have chosen, or been 
driven, to live. 

A point of some significance emerges from his 
discussion of the spider fauna of small islands. He 
tells us that in an islet with some half-dozen species, 
nearly every one belongs to a different family: in 
other words, there is one representative of each type 
of specialist—‘‘the maximum number of species with 
the minimum amount of competition’. It would be 
interesting to know whether students of other groups 
have recorded a similar phenomenon. 

Dr. Bristowe has been able to use as coloured 
plates a most attractive set of water-colour drawings, 
made in 1867-70 by A. T. Hollick for a supplement, 
planned by Pickard-Cambridge, to Blackwall’s great 
work on British spiders. In rescuing these from 





oblivion, the Penguin Books have performed a 
notable service to arachnology. 


T. H.S. 
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NATURE OF FORCES BETWEEN 
LARGE MOLECULES OF 
BIOLOGICAL INTEREST” 

By Pror. LINUS PAULING 


California Institute of Technology 


No. 4097 





S I look at a living organism, I see reminders of 
A many questions that need to be answered. Not 
all these questions are obviously important, nor 
would their answers be useful—but we want them 
answered. Thomas Wright in 1601 said, ““Nothing is 
so curious and thirsty after knowledge of dark and 
obscure matters as the nature of man’’—of scientific 
men especially, he might have said. 

What is skin, fingernail? How do fingernails 
grow ? How do I feel things ? How are nerves built 
and how do they function ? How do I see things ? 
How can I smell things, and why does benzene have 
one smell and iso-octane another? Why is sugar 
sweet and vinegar sour ? How does the hemoglobin 
in my blood do its job of carrying oxygen from the 
lungs to the tissues ? How do the enzymes in my 
body break up the food that I eat, burn it to keep 
me warm and to permit me to do work, and build 
new tissues for me from the food fragments? Why 
do I catch cold when exposed through contact with 
an ailing person, get pneumonia, and then recover 
after treatment with a specific antiserum or a sulpha 
drug? How does penicillin carry out its wonderful 
function of fighting disease ? Why am I immune to 
measles, whooping cough, poliomyelitis, smallpox, 
whereas some other people are not? And finally, 
why is it that my children, as they grow and develop, 
become human beings, and show characteristics 
similar to mine, and their mother’s—how have these 
characters been transmitted to them ? 

The basic answers to all these questions are not 
to be found in books. Even though Chaucer said 


“For out of olde feldes, as men seith, 

Cometh al this newe corn fro yeer to yere ; 
And out of olde bokes, in good feith, 
Cometh al this newe science that men lere’’, 


he was before long corrected by Francis Bacon : 
“Books must follow sciences, and not sciences books’’. 


To understand all these great biological phenomena 
we need to understand atoms, and the molecules that 
they form by bonding together ; and we must not be 
satisfied with an understanding of simple molecules— 
nitrous oxide, NNO, that Davy used to produce 
hysteria; benzene, C,H,, discovered by Faraday ; 
penicillin, containing forty atoms in its molecule. 
We must also learn about the structure of the giant 
molecules in living organisms, such as insulin, with 
2,000 atoms in its molecule, hemoglobin, with about 
10,000, the disease-producing viruses, a thousand 
times larger still. 

Just two thousand years ago the Roman poet 
Lucretius wrote 


“Wine flows easily because its particles are smooth 
and round and roll easily over one another, whereas 
the sluggish olive oil hangs back because it is com- 
posed of particles more hooked and entangled one 
with another’’. 


* Friday Evening Discourse at the Royal Institution, delivered on 
February 27. 
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This is essentially the modern point of view, 
expressed by Lucretius, of course, only as a surmise, 
whereas to us it is a fact, of which we have a detailed 
understanding: Lucretius went beyond us in inter- 
preting the taste also of substances in terms of the 
shape of their molecules, writing 


“There is this, too, that the liquids of honey and 
milk give a pleasant sensation of the tongue, when 
rolled in the mouth; but on the other hand the 
loathsome nature of wormwood and biting centaury 
set the mouth awry by their noisome taste ; so that 
you may easily know that those things which can 
touch the senses pleasantly are made of smooth and 
round bodies, but that on the other hand all things 
which seem to be bitter and harsh, these are held 
together with particles more hooked”’. 


I shall now present a detailed discussion of the 
shapes of molecules, and the forces between molecules, 
in order to show the extent to which this surmise, too, 
of Lucretius is substantiated. 

Even though hemoglobin is spoken of as a large 
molecule, the molecule is very small in comparison 
with our usual scale. If I look at my hand or watch 
a few feet away, the atoms subtend the same angle 
that oranges would on the surface of the moon. The 
molecules might thus be described as an aggregate of 
oranges, held together by bonds which in actual 
molecules are electrons circulating between the atoms. 
On this scale of 250,000,000-fold linear magnification, 
the nitrous oxide molecule of Davy’s laughing gas 
consists of three atoms in line, N—N-O, the distance 
between the two nitrogen atoms being about 1-12 in. 
and between the nitrogen and oxygen atoms 1-19 in. 
(in the molecules themselves 1-12 A. and 1-19 A., 
where 1 A. is 1/100,000,000 cm.). Faraday’s benzene 
molecule consists of twelve atoms: six carbon atoms 
arranged at the corners of a regular hexagon, with the 
carbon-carbon distance 1-39 A., and six hydrogen 
atoms, in the same plane, at the corners of a larger 
hexagon, the distance of each hydrogen atom to the 
carbon atom to which it is attached being 1-06 A. 
The structure of penicillin, determined by Mrs. 
Hodgkin and her collaborators, is also known, as are 
the structures of many hundreds of simpler molecules. 

As yet the detailed atomic structure of no protein 
molecule has been determined ; but the vigour of the 
attack that is being made and the increasing power 
of the marvellous methods of investigation used in 
structural study permit the confident hope that the 
next decade or two will bring the solution of this 
great problem. 

Much information is already available, however, 
about the general sizes and shapes of large molecules 
of biological importance, and also about their function. 
The most striking general property of these molecules 
is the specificity of their activity. For example, 
hemoglobin, the red protein in the red cells of the 
blood, has the specific property of combining with 
oxygen in the lungs, and then releasing this oxygen 
in the tissues, thus making it available for the 
oxidation of foods. There is no other substance 
known that is able to combine with oxygen and 
release so large a fraction of the combined oxygen 
reversibly with the small change in partial pressure 
of oxygen existing between the limgs and the tissues. 
Then there are the enzymes, such as those involved 
in the catalysis of the processes of degradation and 
oxidation of foodstuffs. These substances all show a 
high degree of specificity in their action: in general, 
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&@ particular enzyme serves the purpose of speeding 
up 4 particular single chemical reaction in the body. 

Specificity is shown in a striking way by antibodies. 
These are substances produced in the living body in 
response to its invasion by foreign organic material, 
such as viruses or bacteria. They have the power of 
combining specifically with the material (the antigen) 
that led to their production, and of neutralizing or 
incapacitating the antigen. Thus an antitoxin is able 
to neutralize its homologous toxin; an antibody 
against a virus or bacterium is able to prevent the 
virus or bacterium from reproducing, and thus to aid 
in the control of disease. An unfortunate incidental 
effect of this protective mechanism of the body is the 
occasional production of protein sensitization, leading 
to asthma and hay fever. Sufferers from protein 
sensitization, such as those people who are sensitive to 
egg white (ovalbumin), can testify as to the specificity 
of the reaction and to its delicacy. 

The specificity of serological reactions can be 
shown by simple serological tests carried out in the 
laboratory. Thus if a minute amount of ovalbumin 
is injected into a rabbit, it is found that after a week 
or two the serum of the rabbit’s blood will produce 
&@ precipitate when mixed with a solution of oval- 
bumin, whereas the serum of an uninoculated rabbit 
will not produce such a precipitate. The precipitate 
contains ovalbumin from the ovalbumin solution that 
is added to the serum, and antibody molecules from 
the serum of the rabbit. These antibody molecules 
are protein molecules, with molecular weight about 
160,000, corresponding to the presence in the molecule 
of about 20,000 atoms. These anti-ovalbumin 
molecules have the power of combining with mole- 
cules of ovalbumin, but in general not with molecules 
of other substances. Only if another substance is 
extremely closely similar in its structure to the 
ovalbumin with which the rabbit was originally 
injected can the antibody combine with it. Thus a 
precipitate, somewhat smaller in amount than with 
hen ovalbumin, is formed by antibodies produced by 
hen ovalbumin when mixed with a solution of duck 
ovalbumin ; but no precipitate is formed when these 
antibodies are mixed with a solution of ovalbumin 
from the eggs of birds of other species. 

Dr. Karl Landsteiner showed by his experiments 
that animals are able to manufacture antibodies 
specific to chemical groups that do not exist in 
Nature. The power of formation of antibodies able 
to combine only with an injected antigen is hence 
not a power that was developed in the course of 
evolution, in response to interaction with this antigen 
at some earlier age, and in a particular individual 
called into operation by the inoculating injection ; 
but is instead a general power, which enables the 
animal to cope with a foreign material, even of 
completely foreign nature to the animal and its 
ancestors throughout its course of evolution. 

I became interested in the problem of the structure 
of antibodies in 1936, as the result of conversations 
with Dr. Landsteiner. I found that the complex 
phenomena of immunology could be clarified and 
brought into order by a theory of the structure of 
antibodies based upon the idea of the folding of the 
basic polypeptide chain of the protein precursor of 
the antibody into the most stable of the configurations 
accessible to it. This theory of the structure and 
process of formation of antibodies involves the 
acceptance of the suggestion that antibody and 
antigen have molecular structures that are mutually 
complementary, originally made by Breinl and 
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Haurowitz, Jerome Alexander, and Stuart Mudd. If 
the molecule of gamma globulin that might bec: me 
an antibody is considered to consist of a chain ‘hat 
might fold up into any one of a large number of 
configurations, with essentially the same stabi'ity, 
then in the presence of a molecule of antigen ‘hat 
configuration would be selected which is stabilized by 


interaction with the antigen. The configuration ‘hat 
would be stabilized is the one in which there is the 
greatest force of attraction between the folded puly- 


peptide chain and the molecule of antigen ; and this 
greatest force of attraction would result from the 
assumption by the folding polypeptide chain of a 
configuration which permits the parts of the chain to 
approach as closely as possible to a portion of the 
surface of the antigen molecule, and which also brings 
positive charges in the chain in close proximity to 
negative charges in the antigen, and brings hydroven. 
bond-forming groups in the chain into juxtaposition 
with their complementary hydrogen-bond-forming 
groups in the antigen. A very high degree of speci. 
ficity can be obtained if the surface area over which 
the complementariness of structure is exercised is 
great enough to include a good number of interact ing 
structural units. 

Experiments carried out with antibodies and anti- 
gens have shown that the configuration of the antibody 
molecules is very closely complementary to that of 
the surface of the homologous antigen ; the antibody 
reflects or reproduces, in a negative way, the shape of 
the surface of the immunizing antigen to within about 
1 A., that is, to within about one-half or one-quarter 
of the diameter of an atom. The forces that lead to 
the production of the specific bonds between antibody 
and antigen are thus interatomic forces that operate 
between atoms essentially in contact with one 
another, and are not long-range specific forces of 
attraction operating through great distances (on the 
atomic scale) through space. 

There is a highly specific phenomenon of the 
chemistry of simpler substances that is closely analo- 
gous in its nature and its cause to the highly specific 
phenomenon of serological interaction ; namely, the 
phenomenon of crystallization. Chemists are accus- 
tomed to using the process of crystallization as a 
method of purification: a crystal growing in a 
complex mixture of molecules is able to select from 
the mixture just the molecules of one kind, rejecting 
all others. Thus pure crystals of sugar may deposit 
from a jam in which there are molecules of thousands 
of different substances. The specificity of crystalliza- 
tion is the result of the same striving toward comple- 
mentariness and the operation of the same inter- 
atomic and intermolecular forces that are responsible 
for the specificity of antibodies. A molecular crystal 
has the structure that gives it the greatest stability, 
which would result from the maximum amount of 
attraction for each molecule in the crystal and the 
surrounding molecules. Each molecule in the crystal 
is then in a cavity that conforms in shape to the shape 
of the molecule itself. The molecule may be described 
as complementary in structure to the remainder of 
the crystal ; and other molecules, with different shape 
and structure, would not fit into this cavity nearly so 
well, and in general would not be incorporated in the 
growing crystal. We may hence say that life has 
borrowed from inanimate processes the same basic 
mechanism used in producing those striking structures 
that are crystals, with their beautiful plan« faces, 
their unfailingly constant interfacial angles, and their 
wonderfully complex geometrical forms. 
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I believe that the same mechanism, dependent on 
a detailed complementariness in molecular structure, 
is responsible for all biological specificity. I think 
that enzymes are molecules that are complementary 
in structure to the activated complexes. of the 
reactions that they catalyse, that is, to the molecular 
configuration that is intermediate between the 
reacting substances and the products of reaction for 
these catalysed processes. The attraction of the 
enzyme molecule for the activated complex would 
thus lead to a decrease in its energy, and hence to a 
decrease in the energy of activation of the reaction, 
and to an increase in the rate of the reaction. Although 
convincing evidence is not yet at hand, I believe that 
it will be found that the highly specific powers of 
self-duplication shown by genes and viruses are due 
to the same intermolecuiar forces, dependent upon 
atomic contact, and the same processes of replica 
formation through complementariness in structure as 
are operative in the formation of antibodies under 
the influence of an antigen. I believe that it is 
molecular size and shape, on the atomic scale, that are 
of primary importance in these phenomena, rather 
than the ordinary chemical properties of the sub- 
stances, involving their power of entering into reac- 
tions in Which ordinary chemical bonds are broken 
and formed. 

Even though the general picture of some important 
biological processes is becoming clear, our present 
knowledge of the detailed structure of the complex 
substances of biological importance is vague. We 
may expect that as more precise information about 
the structure of these molecules is obtained in the 
future, @ more penetrating understanding of biological 
reactions will develop, and that this understanding 
will lead to great progress in the fields of biology 
and medicine. 
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SYNOPTIC WEATHER MAPS FOR 








THE ANTARCTIC 


HE publication in 1946 of volume 6 of the 
Scientific Reports, Series B, dealing with the 
meteorology of the Australasian Antarctic Expedition 
1911-14, and, more recently, of vol. 7 of the same 
series (Sydney: Gov. Printer, 1947. 40s.), is under- 
stood to complete the scientific literature dealing 
with this Expedition. Sir Douglas Mawson, its leader, 
was fortunate enough to secure the services of the 
late Dr. Edward Kidson, formerly director of the 
New Zealand Meteorological Office, for the writing 
of these two reports. Unfortunately, Dr. Kidson died 
suddenly before his work was quite completed, and 
for this reason chapter 1 of vol. 6, which was to have 
been an introductory chapter of a general nature, 
is missing, together with a final section that was to 
have dealt with the meteorological records of sledging 
parties. Vol. 7 was, however, fortunately complete. 
Volume 6 is entitled “Discussions of Observations 
at Adélie Land, Queen Mary Land and Macquarie 
Island”. The base in Adélie Land was in Common- 
wealth Bay, in about lat. 67° S., long. 143° E. At 
this base two factors combined to make temperature 
rather high for a land station in these latitudes, and to 
make the variations comparatively moderate. These 
factors were the presence throughout the year of 
open sea for more than fifty miles to eastward and 
more than a hundred miles to westward, and the 
considerable downward slope of the interior to the 
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coast, which last prevented any stagnation of cold 
surface air such as was observed often enough at 
McMurdo Sound and to an even greater degree at 
Amundsen’s headquarters at Framheim, still farther 
to the east. Much has been written about the violence 
and frequency here of katabatic gales from a direction 
slightly east of south, which represent the gravita- 
tional flow of the cold air from the high interior of 
Antarctica, and gave a mean annual speed of 43 miles 
per hour, and a monthly average of about 55 miles 
per hour in May 1912 and July 1913. Dr. Kidson 
discusses these winds in Chapter 4 of this report. 

The base in Queen Mary Land was on a floating 
tongue of ice with a level top, and was about 14 miles 
from the shore of the Antarctic continent, in about 
lat. 66° S., long. 95° E. In place of the open sea off 
the base at Commonwealth Bay, there was the 
extensive pack-ice belt ; although there was a steep 
slope from the interior to the coast, the absence of 
open water prevented there being the very great 
thermal contrast across the coast inevitable at 
Commonwealth Bay, and the extreme violence of the 
wind was absent ; while there was nothing to prevent 
the formation in quiet winter weather of a shallow 
layer of very cold air. As a result of this difference, 
the average diurnal variation of temperature at the 
Queen Mary Land base was nearly double that at 
Commonwealth Bay, and much lower extremes were 
recorded. 

The weather at Macquarie Island, which is 22 miles 
long but only 3} miles wide at the widest point, was 
dominated by the influence of the Southern Ocean. 
The latitude being about 55° S., the island lies well 
within the belt of stormy westerly winds that 
encircle the globe between about latitudes 40° S. and 
60° S.; and since the station was on an isthmus 
only about 200 yards wide, and the island was tree- 
less, it was much exposed to these winds. A large 
part of the space devoted to the observations is 
taken up with an analysis of these winds, which, at 
least partly as a result of the local topography, were 
much more often from north-west than from south- 
west. Directions from between south-south-east and 
north-north-east had a total frequency of only 8 per 
cent. 

The seventh and last of the Scientific Reports, 
Series B, is entitled ‘““Daily Weather Charts extending 
from Australia and New Zealand to the Antarctic 
Continent’’. These cover the period February 2, 1912, 
to January 31, 1913, and occupy most of the volume ; 
but several subjects of great interest and importance 
are also discussed in the 31 pages of introductory and 
explanatory matter which precede them. Among 
them is that of the ring of anticyclones which encircle 
the southern hemisphere in about latitude 35° S. 
As Dr. Kidson points out, the regular procession of 
these from west to east has attracted attention ever 
since daily weather charts were first drawn for the 
Australian region. They are shown to be closely 
connected with the depressions and fronts of high 
southern latitudes, and have to be taken into account 
when daily charts are drawn to include the Antarctic 
continent. After giving a statistical analysis of the 
movements of these anticyclones between long. 
120° E. and 170° E., and a discussion of the diffi- 
culties that arise in this connexion from the apparent 
temporary disappearance of a particular anti- 
cyclone, or from its division into two, or junction 
with another anticyclone, the view is put forward 
that the moving anticyclones originate as some 
periodic function either of the upper atmosphere or of 
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the whole atmosphere, which is continually tending 
to produce them at intervals of about 45° of longitude. 

Perhaps the most important conclusion reached 
by Sir George Simpson in the first report of this series, 
which appeared in 1919, is that relating to the travei 
of pressure changes in the Ross Sea region, deduced 
from synchronous observations made at Framheim, 
Cape Evans and Cape Adare. He concluded that it 
is only quite exceptionally that the barometric 
maxima and minima at these places are caused by 
travelling cyclones and anticyclones, and that as a 
rule they are due to “long and deep pressure waves 
radiating out from the Antarctic continent and ex- 
tending over the Southern Ocean to some unknown 
distance from the Continent, traces of which can 
still be seen in the pressure curves for Kerguelen’’. 
He obtained evidence to show that the centre from 
which the waves radiated was not at the Pole but 
in about lat. 80° S., long. 120° W. With these con- 
clusions Dr. Kidson, it appears, is not in agreement, 
largely as a result of the construction of the daily 
weather charts reproduced in this seventh report. 
He subjects the data used by Simpson to a fresh 
analysis and remarks, when discussing the times of 
occurrence of pressure changes at Cape Evans, 
Adélie Land and Queen Mary Land, that it seems 
quite impossible to reconcile these with the idea that 
the pressure maxima are caused by pressure waves 
as described by Simpson. 

It may seem at first sight rather surprising that 
after such thorough analysis of the meteorological 
observations of this Expedition, there should be dis- 
agreement on such a fundamental point ; but many 
of Dr. Kidson’s daily weather charts show a feature 
that may partly account for this state of affairs, 
and that is the extent to which the fronts are bent 
towards a west-—east orientation as they reach high 
latitudes, with an accompanying diminution in the 
temperature contrasts between the cold and .warm 
air. This tends to make identification of fronts diffi- 
cult ; moreover, when the front is bent almost to an 
east—west orientation, the intervals of time separating 
its eastward passage across stations in different 
longitudes can be greatly affected by small differ- 
ences between the latitudes of such stations. It is, 
however, a matter that can scarcely fail to be settled 
as the number of observing stations is increased. 





WORLD FORESTRY AND FOREST 
PRODUCTS 


PRELIMINARY investigation of the greatest 

importance has been carried out by the Forestry 
Section of the Food and Agriculture Organisation in 
connexion with the examination of the world’s 
resources in forests*, and a consideration of improved 
methods by which these resources should be utilized 
and improved. It is stated that this investigation 
could only be a preliminary one. 

Almost one-third of the earth’s surface, 4,000 million 
hectares, is classified as forest soil. These soils occupy 
twice as much area as all the land under cultivation, 
but their contribution to human welfare, while very 
great, could be increased many times if the 500 
million hectares now denuded and useless could be 
restored, and if the 2,000 million hectares yet 
untouched could be opened and put under good 


* Food and Agriculture Organisation Forestry and Forest Products. 
World Situation 1937-1946. Pp. 93. (Washington, D.C., 1946.) 
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management. Only one-third of the world’s forest 
area has so far been brought into use, and less than 
300 million hectares are under systematic forest 
management. The other thousand million hectares 
which constitute the overwhelming bulk of all forstg 
in use are cut with little or no regard to their con. 
tinued productivity. In other words, forest manage. 
ment is still fairly limited, since it extends at best to 
one-fourth of all forests in use, and to less than 1() per 
cent of the world’s forest soils. 

The preface of this report is written by Sir John 
Boyd Orr, director-general of the Food and Agricul. 
ture Organisation, and he commences by saying: 
“In dedicating itself to the goal of freedom from want, 
F.A.O. must devote a major effort to restoration of 
the world’s forests, and to the effective use of their 
products”. With the appointment of Marcel Leloup, 
formerly director-general of the Départment des 
Eaux et Foréts in France, as director of forestry and 
forest products in the Organisation, the first step in 
making international forestry an accomplished fact 
was taken. As this brochure displays, already a 
certain amount of world forest statistics had been 
gathered together but, as Boyd Orr says: “The goal 
before the Branch lies far beyond initiating statist ics 
and collecting information. Forestry in F.A.O. will 
take an active part in helping Member Governments 
deal with their forest problems and in advising them 
on their forest policies.” 

One of the studies already made is the result of 
war’s impact on forests, particularly in Europe. 
Here the direct effects were found to be far less 
damaging than had been expected. Land and aerial 
warfare inflicted serious local damage only in the 
areas of actual fighting. With the exception of 
the forests of Greece and Poland, which were badly 
devastated, European forests emerged from the War 
practically intact. On the other hand, over-cutting 
in the accessible forests throughout the world, 
enhanced during the War, has been very serious, and 
post-war requirements, especially perhaps building 
requirements in Western Europe, including Britain, 
are placing an added burden on the forests in which 
already excess fellings have been made. 

Some of the causes of the present scarcity, such as 
insufficient man-power, disorganised transport and 
inadequate equipment, are only temporary factors 
which can be got over; but the basic ones are 
more serious, and include deforestation, inadequate 
forest management, failure to develop mature forests, 
incomplete utilization and insufficient technical 
personnel. 

On the subject of deforestation, it is well known 
that in large portions of the world continuous 
mismanagement, fire and unrestricted grazing have 
led to complete destruction of the original forest 
cover. Vast denuded areas, deprived of the produc- 
tive forest, have become wind-swept deserts, barren 
mountain slopes, and eroded valleys, where agriculture 
is almost impossible, and living standards have 
remained at starvation levels for hundreds of millions. 

In connexion with insufficient technical personnel, 
@ suggestion might be made that the Food and 
Agriculture Organisation should create a corps of 
trained technical officers and foresters. In Great 
Britain, at least, during the past two years, consider- 
able numbers of young men from the Forces—far too 
many to be accepted in the existing space in the 
universities—have been applying to follow forestry 
courses given at the universities, and at the forestry 
technical schools training staff of subordinate ranks. 
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If the Food and Agriculture Organisation took 
advantage of this opportunity, it might be possible to 
have at its disposal a trained international body able 
to help member governments whose forestry is very 
far behind the position which it should occupy. 
[t is difficult to see how the Organisation will other- 
wise obtain a technical trained staff to send out to 
member governments; most of those with forest 
departments are themselves very short of staff and 
have considerable recruiting to do. 

It has already been stated that 2,000 million 
hectares of forest are still left untouched, and con- 
stitute perhaps the last remaining opportunity for 
advancing the frontiers of modern civilization (Boyd 
Orr’s words). These are the world’s wood reservoirs ; 
the last great bodies of renewable resources, and they 
must not be allowed to suffer the fate that has 
ravaged the forests of many older countries. To help 
keep them permanently productive must be one of 
the tasks of the Organisation. There are other tasks. 
“The afforestation of treeless expanses in China, 
south eastern Asia, the Inner and Middle East, 
presents a challenge so vast that only an international 
effort can hope to answer it. Yet here, forest restora- 
tion is the first step to stable agriculture, and to a 
decent nutrition level for over a thousand million 
people. In these regions, expanding economy and 
freedom from want can be little more than phrases 
unti! afforestation brings wood for fuel and forests to 
protect the land against erosive forces, against wind 
and rain, and against the hot sun. To state the 
world’s forest problem in broad terms is not difficult. 
There is a shortage of wood, despite the fact that the 
world has more than enough forest soil to provide 
wood for the earth’s peoples, even under an expanding 
economy.”” 

On the subject of wood and its importance, and the 
yearly multiplication of new wood products, Boyd 
Orr is interesting. ‘In the Laboratory,” he says, 
“under electronic microscopes, and in test tubes, 
wood that yesterday was looked upon only as lumber 
or fuel is being taken apart and its character pro- 
foundly altered. The chemical possibilities have 
barely been touched, and fibre chemistry is opening 
up an entirely new field of plastics and textiles, and 
permits the economic pulping of almost any wood 
species, and of waste from the saw mills. Large 
factories are being built to convert sawdust and wood 
insuitable for lumber and pulp into ethyl alcohol, 
cattle food and chemicals. Scientists believe that 
they may soon duplicate in minutes what Nature 
took millions of years to do, and by converting wood 
into hydrocarbons, enable the renewable forests to 
augment the non-renewable reserves of oil.” “Our 
immediate task,’ says Boyd Orr, “is to increase the 
available supply of food: our long-range task is to 
create a world better fed and better sheltered through 
a wiser use of land, and for both these tasks we must 
call upon an indispensable ally of agriculture—the 
forest.” 

At the present day, afforestation presents another 
major opportunity for creating forest values over vast 
areas. The denuded landscapes of south-east Asia 
and the Middle East, the thousands of millions of 
miles of desert, the continuous advance of which has 
never been arrested, can be transformed by tree 
planting, or by strict closure of large areas of scrub 
or savanna forest, into fertile lands, capable of 
supporting large populations. These should be direct 
profitable objectives, capable of achieving success. 
But the value of the forest to human welfare has 
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other objectives, for all forests are not measurable in 
terms of cubic feet of timber, or producers of other 
marketable commodities. There are great forest 
influences not capable of being translated into 
statistical terms, but which have vast importance to 
the life of the earth’s peoples. Even if not productive 
as a source of wood, forests have still an indispensable 
function as stabilizers of water flow, protectors of 
soil and agricultural crops and, especially in the 
tropics, as sources of food. In many regions afforest- 
ation or the maintenance of existing forests is not 
so much prompted by a need for local wood supplies 
as it is to stabilize agriculture, shelter livestock, and 
prevent damaging floods. In the case of wheat or 
corn, world production is largely a function of area 
planted. In the case of forests it is not so simple. 
Millions of acres of forest, because of their protective 
influences, may have little value as producers of 
wood, and cannot be included as contributing to the 
wood supplies of the world: but their loss would 
endanger, and in many cases destroy, agricultural 
values ; and in some sections make human habitation 
impossible, as has so often been the case in past times. 

A nation, therefore, in assessing its requirements in 
terms of forest area, must appraise its needs both in 
terms of forest products and of the protective 
influences of the forest. This need of protective forest 
varies with topography and geographical location, 
and the area required may or may not provide a 
sufficient quantity of forest products for national 
needs ; but it should be regarded as the minimum to 
be maintained as forest in order to avoid the economic 
losses that attend prolonged droughts, floods and 
lowering of the water table. The report under notice 
puts the matter in a nutshell: “The world’s true 
balance sheet, then, must take into account more than 
cubie metres of wood and hectares of forest per caput. 
The human need for forests cannot be limited to a 
need for raw materials. Forest policy must be 
directed to a dual goal—first, sufficient areas of 
forest to ensure the benefit of their protective 
influences, and second, whatever forest area may be 
necessary as a continuing source of raw materials for 
satisfactory living standards.’ It should be the task 
of the Food and Agriculture Organisation to assist 
governments in attaining this dual goal. 

It is not possible to follow the very full statements 
with reference to what is termed the ‘lumber situation’ 
and the lumber shortage in different parts of the 
world, and the urgent requirements of timber for 
reconstruction purposes—house rebuilding and build- 
ing purposes we may say—in most parts of the 
world, but the Forestry Section of the Organisation 
has already arrived at a very close appreciation of 
the seriousness of the present-day position. 

The report says : ‘As far as pulpwood is concerned, 
no scarcity exists. There are sufficient amounts in 
the world to meet all present requirements.” In 
Great Britain many would like to know where these 
amounts exist, as the rationing of paper has been 
one of the troubles which has probably affected the 
population, and especially publishers and newspapers, 
almost as much as the rateoning of food. 

Perhaps the two most interesting points, apart 
from the important survey of the world’s forest 
resources and the enormous waste areas carrying 
neither forest nor agriculture of any value, are that 
more than 75 per cent of the forests now in use are 
cut without expert supervision, with no regard for 
their permanent productivity, and receive no protec- 
tion against fire, and that large areas of virgin forest 
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still remain untapped. In this connexion the Latin 
American forests receive very considerable notice in 
the report, and information never before available is 
disclosed. 

The report puts forward some general recommen- 
dations which, summarized, deal with: legislation ; 
the introduction of advanced sylvicultural methods ; 
increased yields ; orderly development and manage- 
ment of virgin forests; systematic afforestation 
of all denuded soils suitable for forest growth ; 
introduction of better utilization, conversion and 
manufacturing methods; and the stimulation of 
research in the various branches of forestry, including 
the development of educational facilities, and the 
necessity of providing adequate supplies of profes- 
sional foresters. 

In the last paragraph it is stated: “Planned 
management of the world’s forests and planned use 
of the world’s forest soils is the only way to forestall 
the danger of temporary wood shortages and sur- 
pluses. Properly applied, F.A.O.’s world programme 
will ensure that the world’s forests and forest products 
make their full and permanent contribution toward 
the emergence of a world free from want.” 

E. P. STEBBING 


CALCULATING MACHINES 


DISCUSSION on calculating machines was held 

at the meeting of the Royal Society on March 4. 
In opening the discussion, Prof. M. H. A. Newman 
(University of Manchester) said that it would be 
confined to machines which are automatic, that is, 
require no human intervention at any stage; digital, 
that is, such that separate digits of each number are 
stored in the machine at every stage (in contrast to 
‘analogy’ machines such as the differential analyser 
where the numbers are represented by directly 
measured physical quantities) ; and ‘general-purpose’, 
that is, able without modification to carry out any of 
a wide variety of computing jobs. 

Prof. D. R. Hartree (University of Cambridge) 
was prevented by illness from attending, and his 
paper was read by Mr. P. Noble. The general ideas 
for a large automatic calculating machine are to be 
found in the designs of Charles Babbage for an 
‘analytical engine’, published more than a century 
ago. It was to work by means of plungers passing 
through punched cards, and was to contain a ‘store’ 
for numbers, a ‘mill’ for carrying out arithmetical 
operations, and a control unit for determining the 
sequence of operations. The machine would at that 
time have had to be purely mechanical. 

The main components of any digital computing 
machine were then described. It must have arith- 
metical units, such as adders and multipliers, which 
in electrical machines may operate in times of the 
order of a millisecond. There must be a store to 
hold numbers and instructions ; an input for accept- 
ing data, and an output for furnishing final results ; 
a means of transferring gumbers between different 
parts of the machine; and a control mechanism 
which will cause the arithmetical operations to be 
carried out in the appropriate order. Finally, there 
must be means of deciding, at any stage, which of 
two or more alternative procedures shall be adopted, 
according to some given criterion. It is interesting 


to note that Babbage clearly recognized the im- 
portance of providing this facility. 
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The first large automatic digital machine built wag 
developed by Prof. H. H. Aiken and the I.8.M, 
Company, and is now at Harvard. Prof. Hartree 
gave a brief description of its action, which is partly 
mechanical and partly electrical. The sequence of 
computing operations is specified by a punched tape, 
and is controlled by electric relays. In another group 
of machines, which have been developed largely by 
the Bell Telephone Laboratory, the storage is on 
relays, and the arithmetic is done through connexons 
between groups of relays. The first machine to operate 
with electronic circuits was the ENIAC, developed at 
the Moore School of Engineers at Philadelphia {see 
Nature, 157, 527 (1946)]. It is in some ways an electric 
analogue of the Harvard machine. An important unit 
in the machine is the ‘master programmer’, which 
controls the sequence not of individual arithmetical 
operations but of large operations treated as units. 
This enables the machine to be provided with the 
discriminating faculty mentioned above. 

Prof. Newman said that the idea of a ‘universal’ 
machine was introduced in modern times independ- 
ently of Babbage’s work by A. M. Turing, in 
connexion with certain logical problems. Automatic 
computing machines have been in use for some years 
for doing such special jobs as solving algebraic 
equations, factorizing large integers, making tables 
of a specified function, etc. A ‘universal’ machine is 
one which, when given suitable instructions, wil! do 
any of the jobs that can be done by these special- 
purpose machines. The machines now being made 
in Great Britain and the United States will be 
universal in this sense. In all these machines there 
is provision for storing numbers, say in the scale of 
2, in certain places or ‘houses’; and when the 
‘attention’ of the machine is directed to certain of 
these rows of 0’s and 1’s, they are read as instructions. 

For the machine to have practical utility, the 
number of orders set up by hand must be very much 
less than the number of operations to be done, or 
there will be no saving of time over the use of small 
desk-machines. This is possible owing to the recur- 
rence in mathematical computations of the same 
series of operations done over and over again on 
different data (inductive processes). To take advan- 
tage of this, the machine has the power, when so 
instructed, to shift control to an arbitrary order. 
This is used to perform repeatedly orders number a, 
a+1,...a-+, the data in the relevant ‘houses’ 
having meanwhile changed. In order to stop the 
process at a suitable point, conditional change of 
control is needed, to take place if the content of a 
certain ‘house’ is positive, but not otherwise. Since 
exact multiplication of two n-figure numbers gives a 
2n-figure number, a stage will eventually be reached 
when part of the answer has to be thrown away. 
This leads to the accumulation of ‘rounding-off’ 
errors which, when the number of operations is large, 
may consume the whole answer unless precautions 
are taken. The difficult problems that arise in this 
connexion in the inversion of large matrices have 
been investigated by J. von Neumann and H. H. 
Goldstine’ and also by A. M. Turing*. “Reference 
was also made to the importance of providing 
methods of checking and quickly locating the causes 
of errors. 

Dr. M. V. Wilkes (director of the Mathematical 
Laboratory, Cambridge) gave a description of the 
machine EDSAC now under construction at Cam- 
bridge. The project was started in 1946, after Dr. 
Wilkes had returned from attending a course at the 
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Moore School of Engineering in Philadelphia, where 
Dr. Mauchly and Dr. Eckert, designers of the 
ENLAC, were instructors. At that time only one 
type of high-speed memory was envisaged, the 
mercury delay-line carrying a train of pulses. The 
EDSAC will be a serial machine working in the 
sale of 2, with a capacity of 500 ten-decimal-digit 
numbers, some of which will act as orders. This 
should enable a start to be made on the applications 
sontemplated. The machine will perform the arith- 
metical operations at an average rate of 15,000 a 
minute, assuming that 25 per cent of them are 
multiplications. 

In view of the great advance in speed obtainable 
by electronic methods, Dr. Wilkes does not consider 
that the time has come to attempt the highest 
possible speeds. About two thirds of EDSAC’s 
operating time will be spent in waiting for numbers 
to come out of the memory, so that an instantaneous 
memory with the same pulse length would be three 
times as quick. An upper speed limit for an electronic 
machine using conventional elements seems to be 
6 million operations a second, 450 times the speed 
of EDSAC ; but this figure is not in sight at present. 

Prof. F. C. Williams (University of Manchester) 
described a method of storage he has designed, using 
an ordinary cathode ray tube. When a beam of 
cathode rays strikes an insulating surface capable of 
secondary emission, the potential of the spot bom- 
barded is modified relative to the potential of the 
adjacent spots. Changes in the potential distribution 
on the inner surface of a cathode ray tube screen due 
to this effect give a measurable signal by capacitance 
coupling of an external pick-up plate. The signals 
depend on the change of potential distribution on 
the screen just before the beam was turned on—the 
essential requirement for a memory system. The 
individual digits to be stored correspond to a series 
of square waves applied to the brilliance control 
electrode, giving’a row of bright spots on the screen. 
It has been found possible to store 32 rows of 64 
dots on 12-inch diameter tubes. The two elements 
representing 0 and 1 are ‘dot’ (single spot) and ‘dash’, 
formed by adding an additional period of brilliance 
to the short pulse producing the dot. When this 
display has been ‘written’ in one sweep of the spot, 
subsequent sweeps of the beam ‘read’ the line by 
delivering signals characteristic of the pattern, 
namely, a negative pulse for a dot and a positive 
pulse for a dash. 

A charge distribution on a cathode ray tube 
surface tends to ‘spread’ and leak away within about 
a second. This effect is neutralized by ‘re-writing’ 
the record at regular intervals, short compared with 
the leakage time. It is proposed to devote alternate 
line-sweeps to reading an arbitrary line for com- 
puting purposes, and reading the lines in a regular 
order for regeneration purposes. Regeneration will 
take place every 20 milliseconds on this plan. Recog- 
nizable patterns have been set up and stored without 
change for periods of 44 hours. The time-scale of 
the storage is 8usec. per digit (making allowance for 
the time spent in regeneration). This is slower than 
the projected ‘delay-tank’ systems, but time is saved 
by the greater accessibility. The slower time-scale 
has also the advantage that the various circuits can 
operate more slowly, permitting some under-running 
of the valves. 

Mr. J. H. Wilkinson (Mathematics Division, 
National Physical Laboratory) spoke on the machine, 
ACE, which is being made at the National Physical 
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Laboratory. He compared the effective speed of 
mercury-tank delay line and cathode ray storage. ° If 
instructions are suitably disposed in the delay lines, 
and if there are some short lines holding one in- 
struction each, there need be no waiting for the right 
instructions to come round. The fact that a large pro- 
portion of the operations performed are devoted to 
counting the lengths of induction-cycles or appiying 
discrimination tests makes it less important that a 
number is stored as one of thirty-two items in a long 
tank ; and the fact that whole sequences of numbers 
can be transferred by one order introduces a positive 
simplification in the coding. 

The detailed coding, depending on the type of 
machine, is likely to be a small job compared with 
the more mathematical side of the preparation of 
problems ; for example, arranging that the numbers 
involved stay in the permissible range. By pre- 
liminary work of the kind now being done at the 
National Physical Laboratory, it is hoped to reduce 
this mathematical part of the preparatory work by 
providing standard units which can be inserted whole 
into larger routines. Practical numerical investiga- 
tions are being carried out with ordinary desk 
machines, which often reveal difficulties that might 
otherwise be overlooked. 

Mr. J. D. Booth described a parallel-operation 
machine which is in course of construction at Birk- 
beck College, in which the storage is a rotating 
magnetic drum, having a capacity of about 4,000 
numbers, each of forty digits. Mr. Aughtie (Mathe- 
matics Division, National Physical Laboratory) spoke 
on the problem of input and output, namely, loading 
the machine with the data and instructions for a 
problem, and extracting the final answer in con- 
venient form. 

A detailed report of the discussion will be published 
in the Proceedings of the Royal Society in due course. 


1 von Neumann, J., and Goldstine, H. H., Bull. Amer. Math. Soc., 


53, 1021 (1947). 
*To he published shortly. 


OBITUARIES 


Prof. James Mcintosh 


Many readers will have learned with regret of the 
death of Prof. James McIntosh, which occurred on 
April 5 at his home in Aberdeen. He was at the time 
of his death professor of pathology in the University 
of London and director of the Bland-Sutton Institute 
of Pathology, at the Middlesex Hospital, a post which 
he had held since 1920. 

The purpose of an obituary notice is to give the 
reader a picture of the man as he was when at work, 
and to try to give some idea of his personality. The 
formal facts of McIntosh’s career can always be found 
in standard works of reference, and therefore only a 
brief summary need be given here. He was born 
in Aberdeen and educated at the Robert Gordon 
College and at the University of Aberdeen, where he 
qualified in 1905 after a brilliant career as a student. 
In 1906 he was awarded the Alexander Anderson 
Scholarship, and this enabled him to spend the next 
two years at the Pasteur Institute working under 
Levaditi. It was here that his life-long interest in 
virus diseases first became aroused. 

MclIntosh’s first studies were concerned with the 
etiology and chemotherapy of syphilis. He began 
these in Paris and continued them on his return to 
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Aberdeen and later at the London Hospital, where he 
worked in collaboration with Fildes. He also carried 
out some work on the etiology of acute anterior 
poliomyelitis. During the First World War he did 
invaluable work on the isolation, recognition and 
classification of the anaerobic bacteria of war wounds, 
and the results were outlined in a special report to 
the Medical Research Committee. His interest in 
virus diseases continued after his appointment as 
director of the Bland-Sutton Institute, and he made 
a special study of the virus infections of the central 
nervous system. The experiments of Gye and Barnard 
on the Rous filterable sarcoma turned his attention 
to the possible connexion between virus infection and 
cancer. His most important work in this direction 
was the production of filterable tumours by means of 
chemical carcinogens. This work may prove to be 
of the greatest significance and, in fact, to be a turning 
point in the history of cancer research. 

In appearance McIntosh was a shortish man with 
black hair turning to grey in later years, with slightly 
rounded shoulders, which he himself attributed to 
having spent the greater part of his life looking down 
a microscope. He had a curious offhand way of 
speaking which gave the mistaken impression that he 
was not particularly interested in what one was saying. 
This characteristic was displayed at meetings, when 
he would apparently go off at a tangent and introduce 
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what seemed to be a lot of irrelevant material. 


Frequently his points would be dismissed as being of 


no importance; but almost invariably McIntosh 
would come back and secure a complete victory for 
his views, before his opponents had realized what had 
happened. At scientific meetings he gave the im. 
pression of being difficult; but people in his own 
laboratory were always struck with his kindness to 
them and knew they could rely on his continued help 
and interest. 

In conclusion, one must say that MelIntosh’s 
scientific career was a stormy one, as he wished it to 
be. But in whatever he touched, however, whether 
it be vaccinia, anaerobes, syphilis or the etiology of 
malignant disease, he stirred up a controversy necessit- 
ating a great deal of experimental work, and this work 
will go on for a very long time. E. C. Dopps 





WE regret to announce the following deaths : 


Dr. Vaughan Cornish, president in 1928 of the 
Geographical Association, on May 1, aged eighty-five. 

Dr. J. G. Parker, sometime principal of the Leather. 
sellers’ Technical College, London, honorary secretary 
during 1897-1912 of the International Association of 
Leather Trades’ Chemists, on April 30, aged seventy- 
eight. 





NEWS and VIEWS 


Plant Breeding Institute, Cambridge 


By agreement between the University of Cam- 
bridge, the Ministry of Agriculture and the Agricul- 
tural Research Council, it has been decided that, as 
as conditions become favourable, the Plant 
Breeding Institute at Cambridge shall be transferred 
from its existing site on the University Farm to one 
offering greater facilities to an increased staff. When 
the move is made, management by the University 
will be transferred to an independent body compar- 
able with those which govern such agricultural 
research institutes as Rothamsted and East Malling. 
Meanwhile, the Plant Breeding Institute will remain 
attached to the School of Agriculture at Cambridge 
as at present. The future expansion in plant breeding 
which is envisaged is a notable part of the general 
programme of development of agricultural research 
in Great Britain, financed by the Ministry of Agri- 
culture in consultation with the Agricultural Research 
Council. The Institute will concern itself with the 
full range of arable and pasture crops grown in the 
eastern and drier parts of Britain, although the 
interests of other regions in certain crops will not be 
neglected. It already handles wheat, barley, oats, 
potatoes, sugar beet, beans, peas, lucerne and sain- 
foin, and in addition to expanding the work on these 
crops, others such as rapes, kales and certain herbage 
plants will be included. Fundamental breeding 
problems are envisaged as an important part of the 
Institute’s programme in the future. 

Since the Cambridge Plant Breeding Institute was 
established with Sir Rowland Biffen as first director, 
several new varieties of crop plants, which are now 
well known and commercially successful, have been 
produced, including ‘Little Joss’ and ‘Yeoman’ 
wheats (by Sir Rowland Biffen), ‘Holdfast’ and 


soon 


‘Steadfast’ wheats (by Sir Frank Engledow), and 
‘Picton’ oat and ‘Camton’ barley (by Dr. H. Hunter). 
Sir Rowland Biffen was succeeded as director by Dr. 
Hunter, who retired in 1946. Dr. G. D. H. Bell was 
then appointed acting director and.he has now been 
confirmed as director of the Institute, which, as 
indicated above, is to be expanded and established 
as @ separate research organisation. 


Dr. G. D. H. Bell 


Dr. BELL, the new director of the Plant Breeding 
Institute, is a fellow of Selwyn College and University 
lecturer in agricultural botany, and has been a 
member of the staff of the Plant Breeding Institute 
since 1932. He received his early scientific training 
at University College, Bangor, whence he obtained 
an agricultural scholarship for postgraduate study in 
genetics and plant breeding at Cambridge and in the 
United States. He has travelled extensively in 
western and northern Europe and in the West 
Indies. His teaching duties are now confined to 
lecturing to graduate classes on agricultural botany, 
with particular reference to problems of crop improve- 
ment ; but these teaching duties will be reduced as 
his responsibilities as director of the Plant Breeding 
Institute increase. He will shortly publish a book 
on “Cultivated Plants of the Farm”. His investi- 
gations have been centred on the breeding of barley, 
field peas and sugar beet ; but he is now also interested 
in wheat and oats. He has produced two new varieties 
of barley, already on the market, ‘Prefect’ and 
‘Pioneer’, the latter being the first winter-hardy 
malting barley to be bred in Great Britain. Much of 
his time during the War was occupied with problems 
concerning sugar beet. With regard to general crop 
improvement in Britain, he is anxious to increase the 
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effective range of varietal types so that the area of 
successful cultivation can be increased. This involves 
the creation of a wider range of varieties adapted to 
particular environments. Last summer he organised 
very successfully at Cambridge the first conference 
of British directors of plant breeding institutes and 
their staffs. He has published papers on plant 
breeding, developmental studies in relation to yield, 
the classification of barley varieties, inheritance in 
barley, and vernalization in cereals. He has been a 
regular contributor to the Journal of the Royal 
{jgricultural Society for many years. 
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New Vegetable Research Station: Dr. J. Philp 


Dr. JAMES PuiILP has been appointed director of 
the Vegetable Research Station to be set up in due 
course in Britain. He will serve on the staff of the 
Ministry of Agriculture until the governing body of 
the new Station is legally constituted and will at 
first be engaged on the search for a suitable site. 
Dr. Philp was educated at the Universities of Glasgow 
and London. He was a cytogeneticist on the staff 
the John Innes Horticultural Institution, Merton, 
during 1927-34. He then became director of the 
Cereal Division of the Egyptian Ministry of Agri- 
culture. In 1942 he was appointed forest geneticist 
with the South African Department of Forestry, and 
established a tree-breeding station. He has been 
director of the South African Wattle Research 
Institute (which he established) at Pietermaritzburg 
from 1944 until 1947. Dr. Philp is the joint author 
with Dr. F. W. Sansome of “Recent Advances in 
Plant Genetics”, and the author of many scientific 
papers on agricultural and horticultural plants and 
on trees. 


Chemistry at the University of Liverpool: Dr. 
C. E. H. Bawn 


Dr. C. E. H. Bawn, who has been appointed to 
the Grant—Brunner chair of physical and inorganic 
chemistry in the University of Liverpool, is a 
Bristolian who graduated and carried out his first 
researches at the University of Bristol. His first 
university appointment was as assistant lecturer at 
the University of Manchester in 1931, where he owed 
much to the inspiration of Prof. M. Polanyi, under 
whom he worked on alkali metal flames and on the 
theory of chemical kinetics. He returned to Bristol 
in 1938 as a lecturer in physical chemistry and 
became reader in 1945. During the War he was 
engaged on extra-mural work for the Ministry of 
Supply, mainly on problems arising from the manu- 
facture of explosives, and in 1943 was appointed 
principal scientific officer in charge of a physico- 
chemical section in the Armament Research Depart- 
ment, Ministry of Supply. Dr. Bawn’s interest in 
research lies in chemical kinetics. During the War 
he carried out pioneer work on the stability and 
kinetics of decomposition of high explosives and 
pyrotechnics, evolving special technique for the 
purpose. His main work has, however, been based 
on the chemistry of free radicals, studying their 
methods of production and stability and the kinetics 
of their reactions. He has advanced our knowledge 
of biradicals, and of the decomposition of metal 
alkyls. Recently he has extended his work to the 
kineties of polymerization reactions, particularly on 
the initiation of polymerization by free radicals, and 
has written a book on polymerization shortly to be 


published. 
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Theoretical Physics at Liverpool: Dr. H. Frohlich 

THE appointment of Dr. H. Fréhlich to the chair 
of theoretical physics at the University of Liverpool 
has recently been announced. Dr. Fréhlich has been 
associated with Prof. N. F. Mott since 1935 in building 
up the school of theoretical physics at Bristol. He 
has specialized in nuclear physics, where he has 
made important contributions to the theory of the 
meson and to nuclear binding forces, and on dielec- 
trics, where his work on the mechanisms of breakdown 
and loss are well known. In the latter field Dr. 
Fréhlich has been prominent in developing those 
parts of theoretical physics of interest to industry, 
and has taken a large part in the well-known Bristol 
‘summer schools’; his knowledge of nuclear physics, 
also, makes him particularly fitted to collaborate 
with the group at Liverpool working under Sir James 
Chadwick. 
Chemistry at University College, Dundee: Dr. 

D. H. Everett 

THE chair of chemistry at University College, 
Dundee, which became vacant last year when Prof. 
Wynne-Jones went to King’s College, Newcastle- 
upon-Tyne, has been filled by the appointment of 
Dr. D. H. Everett, fellow of Exeter College, Oxford. 
Dr. Everett was educated at the University of 
Reading under Prof. Wynne-Jones, and his first 
research work was done there and at Dundee on the 
electrochemistry of non-aqueous solutions. In 1939 
he was elected to a Ramsay fellowship and went to 
Balliol College, Oxford, to work on reaction kinetics 
with Mr. R. P. Bell. This programme was interrupted 
by the War, and Dr. Everett took an active part in 
scientific war-work, at first in a team of workers in 
Oxford and later in other fields of work which took 
him eventually to India. He returned to Oxford 
with an Imperial Chemical Industries fellowship, and 
after a short period as a lecturer in Dundee was 
elected to an official fellowship at Exeter College, 
Oxford, in 1947. He has already done distinguished 
work on the physical chemistry of both aqueous and 
non-aqueous solutions, and will thus continue the 
tradition established by Prof. Wynne-Jones in 
Dundee. 


Scientific Research (Defence) : Dr. F. J. Wilkins 


Dr. F. J. Wilkins has been appointed principal 
director of scientific research (defence) in succession 
to Dr. E. T. Paris. Under the Controller of Supplies 
(Munitions) and the Chief Scientist, he will be respons- 
ible for research on munitions and allied equipment. 
Dr. Wilkins joined the Ministry of Supply from 
imperial Chemical Industries, Ltd., in 1941, and was 
appointed regional development officer (western 
region) for the Royal Ordnance filling factories. In 
1944 he was appointed assistant director of Filling 
Factories and later deputy chief superintendent of 
armament research at the Ministry. Since April 
1946, he has been director of chemical research and 
development. 


Meldola Medal, 1947: Dr. J. Baddiley 


On the recommendation of the Council of the 
Royal Institute of Chemistry, the Society of Macca- 
beans has awarded the Meldola Medal for 1947 to 
Dr. James Baddiley in recognition of the outstanding 
contributions he has made to knowledge in the field of 
nucleoside chemistry and related subjects. Educated 
at the Manchester Grammar School, Baddiley pro- 
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ceeded to the University of Manchester. Work with 
Prof. A. R. Todd on a synthetic approach to the 
study of nucleosides involved the development of new 
methods for the synthesis of purines and their 
9-substituted derivatives and a general, unambiguous 
synthesis of 9-glycosidopurines. Application of these 
methods to the synthesis of 9-d-ribosidoadenine gave 
a product which differed only in the size of the 
sugar ring from the important naturally occurring 
nucleoside adenosine. He was awarded the degrees 
of M.Se. (1942) and Ph.D. (1944) of the University 
of Manchester on the results of these investigations. 
After a period of work on penicillin chemistry under 
a grant from the Medical Research Council, he was 
awarded an I.C.1. fellowship and resumed work with 
Prof. Todd at Cambridge on the chemistry of the 
nucleotides, particularly those possessing coenzyme 
function. By the application of a new phosphorylating 
reagent, dibenzy] chlorophosphonate, muscle adenylic 
acid and adenosine diphosphate were synthesized 
from adenosine in good yield, thereby enabling these 
important biological substances to become more 
accessible for biochemical study and, at the same 
time, proving their structures beyond doubt. Since 
then, Dr. Baddiley has been engaged on a total 
synthesis of adenosine triphosphate and is at present 
spending a year at the Wenner Grens Institut, 
Stockholm, to extend his knowledge of nucleotides 
on the biological side and to acquire tracer technique 
for his future investigations. The Meldola Medal is 
the gift of the Society of Maccabeeans and is normally 
awarded annually to the chemist who, being a British 
subject and less than thirty years of age, shows the 
most promise as indicated by his or her published 
chemical work. 


Royal Society of Edinburgh: Awards 

THE council of the Royal Society of Edinburgh has 
awarded the Keith Prize for the period 1945-47 to 
Dr. Charlotte Auerbach, of the Institute of Animal 
Genetics, University of Edinburgh, for her contribu- 
tions to genetics published in the Society’s Proceed- 
ings, during the period of the award and previously. 
The Neill Prize for the period 1945-47 has been 
awarded to Dr. Robert Broom, for his contributions 
to our knowledge of the fossil vertebrates of the 
Karroo Beds of South Africa. At the ordinary meeting 
of the Society held on May 3, David Anderson-Berry 
Prizes were presented to Dr. Ralston Paterson, 
director of the Holt Radium Institute, Manchester, 
for his book on radiotherapy; and to Dr. P. C. 
Koller, of the Royal Cancer Hospital, London, for 
his researches on the effect of radiation by X-rays 
on experimental and pathological material. 


Royal Institute of Chemistry : Anniversary Meeting 


For the first time in the history of the Royal 
Institute of Chemistry, the annual general meeting 
was held this year outside London, the Birmingham 
and Midlands Section of the Institute having invited 
the Council to hold the anniversary meetings in 
Birmingham during April 15-17. An exhibition 
entitled ‘““The Chemist in the Midlands’’, which was 
opened by the president of the Institute, Dr. G. 
Roche Lynch, on April 15 at the Central Technical 
College, afforded a remarkable demonstration of 
the present-day activities of chemists in research, 
industrial production and the public services in the 
Midlands, and of the organisation and development 
of scientific and technical education and research in 
The exhibition was open to the public 


the area. 
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during the following two days and special arrange. 
ments were made for visits by parties of schoo)- 
children. Later the officers of the Institute received 
a civic welcome from the Deputy Mayor of Birming. 
ham (Alderman A. F. Bradbeer). The genera! 
proceedings of the meeting included a lecture by 
Prof. R. P. Linstead on “The Chemical Research 
Laboratory, Teddington”, and a lecture by Prof. M. 
Stacey on “The New Fluorocarbon Chemistry”. A; 
the annual general meeting, two special resolut icons, 
moved by the president, were passed: one author. 
izing the Council to submit to the Privy Council a 
petition for a new charter for the Institute; the 
other consenting to the raising, as from January |, 
1949, of the annual subscriptions of fellows and of 
associates. The following were elected officers for 
1948-49: President: Dr. Gerald Roche Lynch) - 
Vice-Presidents: Prof. H. V. A. Briscoe, Prof. F. 
Challenger, Mr. G. E. Dodds, Prof. Alexander Find!ay, 
Mr. E. T. Osborne, Mr. A. J. Prince ; Hon. Treasurer : 
Dr. D. W. Kent-Jones. 


American Awards to British Scientific Workers 


THE United States Military Attaché in London, 
Major-General Clayton L. Bissell, presented United 
States awards and decorations to eighteen British 
citizens, one Canadian and one Australian, on Apri! 
29, for services during the Second World War. 
Among the awards were the following: Medal of 
Freedom with Silver Palm: Prof. 8S. Zuckerman, 
professor of anatomy, University of Birmingham, 
scientific adviser to the Deputy Commanding General 
of Allied Force Headquarters and to Supreme Head. 
quarters Allied Expeditionary Force, from January 
1943 until May 1945; Medal of Freedom: Prof. 
W. Norman Thomas, professor of engineering, 
University College, Cardiff, head of the RE2/4 
Division of the Research and Experiments Depart- 
ment, Ministry of Home Security; Bronze Star: 
Miss Peggy Furse, civilian personnel officer, Personne! 
Section, Psychological Warfare Division, Supreme 
Headquarters Allied Expeditionary Force (Rear 
Echelon), from March 1944 until July 1945. 


Royal Botanic Gardens, Kew: Recent Acquisitions 


Mr. W. R. SHERRIN has presented to the Herbarium 
of the Royal Botanic Gardens, Kew, his valuable 
collection of bog-mosses (Sphagnum). The material 
occupies two standard-sized cabinets, and the speci- 
mens, representing approximately 4,350 separate 
collectings, are mounted on 1,360 sheets. The 
specimens have been determined with the utmost 
care and largely formed the basis of Mr. Sherrin’s 
“Illustrated Handbook of the British Sphagna”’, pub- 
lished by Taylor and Francis, London, in 1927. The 
Sphagna are of considerable interest to botanists for 
a number of reasons and they also have economic 
importance. The genus is a large one (Warnstorff, in 
1911, accepted 342 species, some with a considerable 
number of varieties and forms) and occurs all over 
the world ; but the species thrive best in the damp, 
humid climates of the temperate zone in Europe, 
Asia and America. Typically, the species grow in 
bogs and other wet places where the water is more 
or less acid, often very highly acid. Their dead 
remains play an important part in the building up 
of the masses of peat filling such bogs. Newly dried 
Sphagnum has been used for packing material, for 
making coarser kinds of paper, in horticulture, and 
in the manufacture of molasses feeds for livestock. 
Taxonomically the genus is a difficult one. The 
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differences used as key characters are often either 
difficult to define precisely in words or are micro- 
scopic. This enhances the value of such a collection 
as that made by Mr. Sherrin, which at Kew will be 
accessible to all bona fide research students. 


Pal zontographical Society Annual Meeting 


THe hundred and first annual general meeting of 
the Paleontographical Society was held in the 
apartments of the Geological Society, London, on 
April 27, under the chairmanship of Prof. H. L. 
Hawkins, president. Following the resignation of 
Dr. C. J. Stubblefield from the office of secretary 
after fourteen years service, it was considered that 
the routine financial duties which for many years 


have been undertaken by successive secretaries 
should devolve upon the treasurer. Since, however, 
the present treasurer was unable to take over 


additional responsibilities, his offer to resign was 
accepted. The meeting then elected Mr. L. Bairstow, 
of the British Museum (Natural History), as treasurer, 
and Mr. R. V. Melville, of H.M. Geological Survey 
and Museum, as secretary. The new members of 
council elected were Dr. A. J. Bull, Mr. C. P. Chatwin, 
Mr. M. A. C. Hinton and Dr. C. J. Stubblefield in 
place of Messrs. C. H. Dinham, G. A. Kellaway, 
R. V. Melville and Dr. Vernon Wilson. In view of 
the increased cost of printing, it was decided that all 
annual volumes, of whatever date, will now be 
charged at £2 2s., except for the volume sent to 
members in the year of issue, which will remain at 
one guinea, or £1 2s. 6d. if delivered overseas. The 
prices of publications issued before 1919 will be 
double those given in the Society’s list dated Novem- 
ber 1947. Except for the annual volumes, the prices 
if publications issued after 1918 will remain as listed, 
und members will receive, as hitherto, discount on 
past publications ordered through the secretary. 


“Precise Measurement for Engineers”’ 


PRECISE Measurement for Engineers’ is the first 
of a group of films which is being produced to illustrate 
the relationship of the work of the various divisions 
of the National Physical Laboratory to industry, as 
part of a series arranged by the Department of 
Scientific and Industrial Research under the general 
title of “Science in the Service of the Nation”’. 
The film shows the part played by the Metrology 
Division of the National Physical Laboratory in the 
field of precise measurement for engineers and is 
designed to portray the scientific basis of interchange- 
able engineering production. The film opens with 
views in a factory in the Midlands in which agricul- 
tural tractors are being produced in large quantities, 
the emphasis being on accuracy in the size of com- 
ponents and the significance of tolerance limits. The 
film illustrates the checking of size, (1) by means of 
limit gauges and (2) by measurement under a system 
of quality control. It then shows the importance of 
standardizing gauges and measuring equipment in the 
factories to secure universal interchangeability of 
components, and how this standardization depends 
ultimately upon the work at the National Physical 
Laboratory, where, in the Metrology Division, 
standards of length suitable for engineers are derived 
from the Imperial Standard Yard. The film also 
demonstrates the work of the Metrology Division over 
a large range of precise measurement, including that of 
screw gauges, gears, surface finish and the measure- 
ment of angles. 
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Summer School in Relaxation Methods 

Ln the long vacation of the last three years, Summer 
Schools in ‘Relaxation Methods’ have been held at 
the Imperial College of Science and Technology, 
London, 8.W.7. Their success has encouraged the 
provision of a similar course in the coming long 
vacation, and this is now planned for the four 


weeks July 6-30. It would seem that there is 
no great difficulty in acquiring such knowledge 
of the relaxational technique as is required to 


solve ordinary engineering problems (frameworks, 
electrical networks, etc.), but that for partial differ- 
ential equations in two independent variables, 
although techniques have been described in published 
papers, these have necessarily been made too concise 
to meet the needs of readers working without super- 
vision. Accordingly, it is proposed to concentrate 
on problems of this second kind. The course will 
consist of more or less formal lectures with numerous 
examples to be solved under supervision. Lectures 
will be given on Tuesdays-Fridays only, with facilities 
for practical work on Mondays; the inaugural 
lecture will be delivered on July 6. Further particulars 
can be obtained from D. N. de G. Allen, Imperial 
College, London, S8.W.7. 


Royal Institution 

THE anniversary meeting of the members of the 
Royal Institution was held on May 1, Lord Brabazon, 
president, in the chair. The annual report of the 
visitors was received and adopted at the meeting. 
The following officers were elected : President, Lord 
Brabazon of Tara; Secretary, Prof. A. O. Rankine : 
Treasurer, Dr. R. E. Slade ; Managers, Prof. E. N. 
da C. Andrade, Prof. H. V. A. Briscoe, Prof. H. 
Dingle, Dr. P. Dunsheath, Sir Alfred Egerton, Dr. 
E. V. Evans, Sir William Halcrow, Prof. F. L. Hop- 
wood, Prof. L. C. Martin, Sir Clifford Paterson, Prof. 
H. J. Plenderleith, Sir Geoffrey Taylor, Sir George 
Thomson, Prof. A. M. Tyndall, Mr. Frank Wakeham. 
Visitors, Mr. J. J. Abraham, Lieut.-Colonel S. J. M. 
Auld, Dr. J. H. Brinkworth, Dr. H. E. Cox, Mr. F. P. 
Dunn, Dr. H. J. T. Ellingham, Dr. A. T. Fraser, Dr. 
R. E. Gibbs, Mr. A. C. Hartley, Mr. J. Henshilwood, 
Dr. D. C. Martin, Mr. D. Northall-Laurie, Dr. E. 
Talbot Paris, Mr. J. W. Ryde, Dr. H. Shaw. 


Announcements 

THE American Association for the Advancement 
of Science celebrates its centenary this year; the 
meeting will be held at Washington, D.C., during 
September 13-17. 

THE National Physical Laboratory at Teddington 
is having an ‘Open Day’ on June 21, 2.30-6.0 p.m., 
to which representatives of industrial organisations 
are being invited. Although the wide range of 
scientific research and investigation undertaken at 
the Laboratory is already well known to industry. 
there may still be a number of firms with which it 
has no contact. A number of invitations is accordingly 
being reserved to enable such firms to visit the 
Laboratory. Accredited representatives of industrial 
organisations are invited to apply to the Director; 
National Physical Laboratory, Teddington, Middle- 
sex, not later than June 5. 


Dr. KENNETH CARTER, recently research liaison 
officer and secretary to the Therapeutic Research 
Corporation of Great Britain, Ltd., has been made a 
director of Laboratorios Glaxo (Argentina) S.A., and 
will reside in Buenos Aires. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Curare-like Action of Polymethylene bis- 
Quaternary Ammonium Salts 
TUBOCURARINE chloride is a 0is-tetrahydroiso- 


quinoline alkaloid containing two quaternary nitrogen 
atoms', and its extraordinary potency in blocking 


neuromuscular transmission, compared with that of 


simple quaternary ammonium salts, might con- 
ceivably be due in part to the presence of two such 
cationic groups at some optimal distance apart. With 
this in mind, we have prepared and tested for curare- 
like activity a number of simple bis-quaternary 
ammonium salts in which the nitrogen atoms were 
separated by polymethylene chains of different 
lengths. 

Among the salts prepared were polymethylene bis- 
trimethyl- and 6is-triethyl-ammonium dibromides 
with chain-lengths of from two to five and seven to 
thirteen carbon atoms, and a smaller group of poly- 
methylene bis-quinolinium and 6is-strychninium di- 
bromides; they were obtained by heating poly- 
methylene dibromides with the appropriate tertiary 
bases, and were tested on the phrenic nerve-diaphragm 
preparation of the rat. 

In the bis-trimethylammonium series, the ethylene 
member (C, chain) was about twice as active as 
tetramethylammonium ; it might be considered to 
contain twice the number of effective blocking groups 
per molecule. The salts with C,, C, and C, chains 
were only feebly active; but there was a progressive 
rise in activity from the C, to the C, member ; 
activity remained fairly constant from C, to C,, and 
fell slightly at C,,. In the bis-triethylammonium 
series activity rose steadily from C, to C,;, the last 
member being more active than the bis-trimethyl C, 
member. None of these compounds was more than 
two-fifths as active as tubocurarine chloride. 

Superficially, these results suggest that the bis- 
quaternary salts behave rather like the analogous 
mono-quaternary salts containing an alkyl group 
with (to the nearest whole number) half the number 
of carbon atoms in the polymethylene chain; thus 
in the series Me,N.CaH n 4 1, the least active on frog 
muscle are those in which n 2 or 3, and cations 
in which n 4 to 8 are all about as active as 
tetramethylammonium®; in the series Et;N.CraH an 4 ;, 
activity on frog muscle increases steadily from n 2 
to n = 8*. However, it is doubtful whether it is 
legitimate to compare activities on a rat preparation 
with those on frog preparations. 

The bis-quaternary ammonium salts display quite 
different activities in the rabbit head-drop test: in 
the bis-trimethy] series, activity rose to a pronounced 
maximum in the C,, member and fell slowly as the 
carbon chain was increased beyond ten carbon atoms. 
The C,, member was about three times as potent 
as tubocurarine chloride, 0-08 mgm./kgm. being re- 
quired to produce head drop, compared with 0-26 
mgm./kgm. of d-tubocurarine chloride. The approx- 
imate activities of the C, to C,, members in terms of 
tubocurarine chloride as 1 were : C,, 0-3; Cy, 0°9; Cro, 
3-3; Cy, 0-4; Cy,, 0-3; Cys, 0-3. Not all our compounds 
have yet been tested by this method, but it is quite 
clear that the relative activities, and their variation 
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within a homologous series, may be quite different 
in the rat diaphragm and the rabbit head-drop tests, 
Nearly all the bis-quaternary ammonium salts pro. 
duce augmentation of the contractions of the rat 
diaphragm, usually at concentrations slightly lower 
than those needed to produce inhibition. With 
ethylene bis-strychninium dibromide it was possible 
to observe augmentation at low doses, inhibition at 
higher doses and to find an intermediate dose at 
which the two effects cancelled each other. his 
augmentation resembles superficially the effect of 
anticholinesterase drugs, and consequently represnt. 
ative members were tested on the cholinesterase of 
caudate nucleus (dog), with acetylcholine as sb. 
strate. All the bis-quaternary salts so far tested in 
this way showed some inhibition of the enzyme at 
concentrations slightly lower than those needed to 
reduce the contractions of the rat diaphragm (10- to 
10-° molar) ; this inhibition was particularly striking 
in the C, 9-dis-quinolinium and C,,-bis-triethy!- 
ammonium salts, and less marked in the C,-bis. 
trimethylammonium salt. Tetramethylammonium 
did not inhibit this enzyme, although augmentation 
was sometimes observed with this cation in the rat 
diaphragm preparation. 
Our thanks are due to Dr. N. K. 
carried out the rabbit head-drop tests. 
R. B. Bartow 
H. R. Ine 


Dutta, who 


Department of Pharmacology, 
Oxford. 
March 16. 
* King, H., J. Chem. Soc., 1381 (1935); 1276 (1936). 
* Ing, H. R., and Wright, W. M., Proc. Roy. Soc., B, 108, 337 (1931 
* Kulz, F., Pfliigers Arch., 195, 623 (1922). 

DvuRING a test of octamethylene-aw-bis-trimethy|- 
ammonium chloride for the power of liberating 
histamine, it was observed to be remarkably effective 
as & cause of neuromuscular block. Accordingly, a 
series of straight-chain aliphatic ae-bis-trimethyl- 
ammonium iodides have been synthesized from 
diamines by treatment in methyl alcoholic solution 
with methyl! iodide and sodium hydroxide, and using 
the insolubility of these compounds in acetone, and 
the solubility of sodium iodide in this solvent for 
their isolation. All the compounds synthesized were 
tested for potency, and the octamethylene derivative 
(C,) was the subject of more detailed pharmacological 
study. 

In the rabbit head-drop test for curare-like activity, 
potency increased from the ethylene derivative to 
the octamethylene derivative, and the decamethylene 
derivative (C,,) was more potent still, 0-11 mgm./kgm. 
of the iodide being required to produce head-drop, 
compared with 0-25 mgm./kgm. of d-tubocurarine 
chloride. The potency in relation to d-tubocurarine 
chloride varied, however, with the test object ; thus, 
the approximate ratio of an effective dose of the 
C, derivative to an equipotent dose of d-tubocurarine 
chloride was, on the cat’s tibialis, $; on rabbit's 
head-drop, 3; on frog nerve-sartorius preparation, 3 ; 
on rat’s diaphragm preparation, 50-100. In the cat’s 
tibialis preparation’, the C, derivative prevented the 
response of the muscle to stimulation of its motor 
nerve and to close arterial injection of acetylcholine, 
but not its response to direct stimulation. The con- 
duction of impulses in nerve trunks was not affected 
by it. 

While large doses of the C, derivative caused rapid 
neuromuscular block, moderate doses injected intra- 
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yenously in the cat initially increased the response 
of tibialis to single maximal shocks applied to the 
motor nerve, and this response was followed by a 
small prolongation of the contraction, together with 
a widespread fibrillation of the musculature for 
20-30 sec. not unlike that resulting from the injection 
if anticholinesterases. Intra-arterial injection of the 
(, derivative in a dose of 20 pgm. into the cat’s 
tibialis itself produced a twitch before block ensued. 
The curare-like action was not antagonized by 
prostigmine in doses adequate to antagonize the effect 
of d-tubocurarine chloride, either in the cat’s tibialis 
or in the rabbit’s head-drop test. 

Comparison of potency with d-tubocurarine chloride 
was complicated by the remarkable finding that while 
d-tubocurarine chloride is unaltered in potency when 
given after these bis-quaternary salts, the converse is 
not true; thus, following the injection of two-thirds 
head-drop dose, approximately twice as much of the 
C,, derivative was required to produce head-drop as 
was normally needed. 

The results reported represent preliminary findings 
on a series of simple compounds, some of which have 
a potency which exceeds that of d-tubocurarine 
chloride. They serve to demonstrate, however, the 
importance of pharmacological testing of possible 
substitutes for d-tubocurarine chloride on more than 
me test object, and to suggest that before clinical 
application can be considered it is desirable to find 
some satisfactory antagonist to their effects. 

We are much indebted to Dr. H. King, who 
synthesized the first compound tested, and to Dr. 
F. C. MacIntosh for their encouragement and advice. 

W. D. M. Paton 
E. J. Zaris 
National Institute for Medical Research, 
Hampstead, London, N.W.3. 
March 16. 


L., J. Physiol., 92, 23 P (1938). 
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Antibiotic Substances from the Heart 
Wood of Thuja plicata Don. 


THE heart-wood of western red cedar (Thuja 
plicata Don.), which possesses a low specific gravity 
and is very resistant towards decay, has been ex- 
amined by Anderson and Sherrard'. The steam 
listillate of this wood furnished an acid, C,,H,,0,, 
termed dehydroperillic acid, showing low toxicity, 
and a very toxic ‘phenol’, m.p. 82°, of the same 
composition. For dehydroperillic acid they suggest 
the formula (I), but the structure of the compound 
of m.p. 82° was not elucidated. 

In a private communication Anderson describes 
the separation of the ‘phenolic’ fraction of the steam 
distillate into the above compound, m.p. 82°, and 
an oil, also C, 9H,,0,, which he has kindly given us 
the opportunity to examine. It had meanwhile 
partly crystallized and afforded a compound, 
C,.H,,0,, m.p. 52-52-5°, the investigation of which 
will be described jointly with Dr. Anderson. 

From Thuja plicata, grown in Sweden, we have 
isolated dehydroperillic acid, the compound, m.p. 
82°, and a less acidic isomeride, m.p. 34°, but none 
of the isomeride, m.p. 52-52-5°. The ultra-violet 
absorption spectrum of dehydroperillic acid shows 
maxima at 220 and 280 mu. This behaviour suggests 
a structure with a more extended conjugated system 
than that in (I). 
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The ultra-violet absorption spectra of the three 
isomerides, melting points 82°, 52-52-5° and 34° 
respectively in alcoholic solution, are very similar, 
with maxima at 230-240 my and broad absorptions 
between 320 and 370 mu. These isomerides absorb 
four moles of hydrogen on catalytic hydrogenation. 
The compound, m.p. 82°, thereby yields a diol, 
C,,oH,,0,, m.p. 87-88°, and as a by-product an oil, 
probably a diastereoisomeride or a mixture of such. 
The two other isomerides only give oily hydrogenation 
products. The diol, m.p. 87—88°, is easily cleaved 
by ‘periodic acid to a dialdehyde, C,oH,,0;, char- 
acterized as its bis-2 : 4-dinitrophenylhydrazone, m.p. 
194-195°. Oxidation with potassium permanganate 
yields a dicarboxylic acid, Cy>H,g0,, m.p. 65-5—-66-5°. 
The barium salt of this acid on dry distillation 
afforded 1-isopropylcyclohexanone-(4), identified as 
the 2 : 4-dinitrophenylhydrazone, m.p. 118—119°, and 
semicarbazone, m.p. 188-189°; both melting points 
were undepressed on admixture with authentic 
specimens. Hence the dicarboxylic acid, m.p. 
65-5-66-5°, must be y-isopropylpimelic acid. Con- 
sequently, the compound, m.p. 82°, most probably 
possesses the structure (II). This conclusion is sup- 
ported by the fact that oxidation of the compound, 
m.p. 82°, with chromic acid furnished tsobutyric acid 
(p-bromophenacyl ester, m.p. 76-77° ; mixed m.p. 
76-77°). 

The absorption spectra and other evidence make 
it probable that the compounds, m.p. 52—52-5° and 
m.p. 34°, are represented by the formule (III) and 
(IV) respectively. 

The compound, m.p. 82°, is termed y-thujaplicin 
because the isopropyl group occupies the y-position 
in the cycloheptatrieneolone. If our views on the 
structure of the compounds, m.p. 52-52-5°, and 
m.p. 34°, are confirmed, these should be termed 
8- and «-thujaplicin respectively. The structure pro- 
posed for y-thujaplicin recalls the constitution of the 
azulenes, stipitatic acid according to Dewar*, and 
purpurogallin according to Prof. R. D. Haworth, 
and to Dr. J. A. Barltrop (private communications). 


Hoicer ERDTMAN 
JARL GRIPENBERG 


Institute of Organic Chemistry, 
Royal Institute of Technology, 
Stockholm. 


* Anderson and Sherrard, J. Amer. Chem. Soc., 55, 3813 (1933). 
* Dewar, Nature, 155, 50 (1945). 
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Separation and Identification of Methylated 
Sugars on the Paper Chromatogram 


Tue identification of the products of hydrolysis of 
a methylated polysaccharide composed of many 
different sugar residues is a tedious and difficult task, 
especially when the polysaccharide is available only 
in small quantities. We have found, however, that 
many of the methylated sugars can be readily sep- 
arated and identified on the paper chromatogram, 
using the same apparatus and solvents as described 
for the separation of the simple sugars'»*. The 
chromatogram is allowed to run until the solvent 
has advanced about 40 cm. from the starting line. 
The paper is then dried and sprayed with ammoniacal 
silver nitrate, and on warming, the positions of the 
sugars are indicated by brown spots (except in the 
ease of tetramethylfructopyranose, which reduces 
ammoniacal silver nitrate only very slightly). As a 
standard, we use tetramethyl D-glucose, which 
moves rapidly on the chromatogram. The distance 
the sugar travels is measured from the starting line 
to the centre, not the edge, of the sugar spot, since 
the size of the spot and its leading edge vary with 
the contentration of sugar solution used. The figure 
Re given in the accompanying table refers to the 
ratio between the distance the sugar travels and the 
distance through which the tetramethyl D-glucose 
has moved. (We use this in preference to the Rp 
value, which tends to vary with the distance the 
sugar has advanced from the starting line.) 





Substance Re Substance 
Galactose 0-075 | 2: 3-Dimethyl arabinose 
Arabinose 0°135 2:3: 4-Trimethy! galactose 
Xvlose¢ 0-15 2 : 4-Dimethy! xylose 
4-Methy! galactose 0-165 | 2:4: 6-Trimethy! galactose 
6-Methy! galactose 0-185 | 2: 3-Dimethy! xylose 
Talose, lyxose 0-19 2:4: 6-Trimethy! glucose 
2-Methy! galactose 0-205 3:4: 6-Trimethy! mannose 
Ribose, fucose 0-21 2:3: 6-Trimethy! glucose 
3-Methyl glucose 0-265 | 2: 3:4: 6-Tetramethy! galactose 
Rhamnose 0-30 Tetramethy! fructopyranose 
3: 4-Dimethyl galactose | @-32 2:3: 4-Trimethy! xylose 
2-Methy! arabinose 0-36 2:3: 5-Trimethyl arabinose 
3 : 6-Anhydroglucose 0-37 2:3: 4:6-Tetramethy! mannose 
2-Methy! xylose 0°385 | 2:3: 4:6-Tetramethyl glucose 
2 : 4-Dimethy! galactose | 0-405 | 2:3: 4-Trimethy! rhamnose 
2-Methy! fucose 0-51 Raffinose 
3: 6-Dimethy! glucose 0-51 Sucrose 
-Methy! rhamnose 0-575 | 8-Methyl arabinoside 
3: 4-Dimethyl mannose | 0-58 | a-Methyl mannoside 


* No movement. 


The separation of the tetramethyl derivatives of 
glucose, galactose and mannose is readily achieved. 
Furthermore, closely related pairs of substances, for 
example, 2: 3-dimethyl xylose and 2 : 4-dimethyl- 
xylose, and 2: 3: 4-trimethyl galactose and 2: 4: 6- 
trimethyl galactose, are separable. The method 
renders practicable a rapid examination of the 
hydrolysis products obtained from small quantities 
of methylated polysaccharides. It will facilitate also 
the examination of fractions of methylated sugars 
produced on distillation of the products of hydrolysis 
of methylated polysaccharides. The presence of 
methylated uronic acid derivatives causes tailing on 
the paper chromatogram ; but we find that if these 
are first removed with ‘Amberlite Resin’, 1R4B, the 
spots due to the various sugars may be readily 
differentiated in the majority of cases. 

By this method we have confirmed the presence of 
the methylated sugar derivatives detected by the 
distillation procedure in methylated cherry gum‘, 
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slippery elm mucilage* and sugar beet araban®, anc in 
some instances have found indications of the presence 
of other sugar derivatives. For example, 2-mei|iy| 
galactose and 3:4: 6-trimethylmannose were ob. 
tained from methylated cherry gum, and free 
rhamnose from methylated slippery elm mucilage. 
F. Brown 
E. L. Hirst 
L. Hovcs 
J. K. N. Jones 
University, Bristol. H. WADMAN 
University, Edinburgh. 
University, Manchester. 
March 10. 
' Partridge, 8. M., Nature, 158, 270 (1946). 
* Flood, A. E., Hirst, E. L., and Jones, J. K. N., Nature, 160, 86 (1047 
* Jones, J. K. N., J. Chem. Soe., 1055 (1947). 
‘Gill, R. E., Hirst, E. L., and Jones, J. K. N., J. Chem. Sox 2 
(1946). 
* Hirst, E. L., and Jones, J. K. N., forthcoming publication 





Electrophoretic Behaviour of Modified 
Ovalbumins 


It has been shown recently by Linderstrom-Lang 
and Ottesen' that ovalbumin is transformed, by 
the action of a bacterial enzyme from Bacillus 
subtilis, into a protein that crystallizes as rectangular 
plates from ammonium sulphate. In an earlier paper’, 
MacPherson, Moore and Longsworth report -that an 
ovalbumin component, A, (characterized by its 
mobility in the electric field), increased at 
the expense of another one, A,, during stor- 


Re age of a salt-free, isoelectric solution under 
toluene. It therefore seemed of interest t 

0-63 
0-64 compare the electrophoretic behaviour of 


the enzyme-modified ovalbumin with the 

A,-form of the original protein. 
Ovalbumin recrystallized three times® was 

used as starting material. With the aid of 





eo - a dry powder containing the bacterial 
0-94 enzyme from Bacillus subtilis, kindly 
0°05 furnished by Prof. Linderstrom-Lang, the 
ey enzyme experiments were carried out as 
ro described by the Danish workers'. All the 
0-035 electrophoretic patterns were obtained after 
+ - electrophoresis of a 1-2 per cent solution 


of the protein for four hours in a sodium 
phosphate buffer of pH 6-8 and 0-1 ionic 
strength at a potential gradient, of 6-5 
volts per em. Under these conditions, 
superposition of the patterns permits direct com- 
parison of the relative concentrations of the 
components and indicates roughly their mobilities. 
The patterns of the ascending boundaries are 
presented here because of better resolution. As a 
result of adjustments occurring at the 3 boundary, 
peaks due to components having similar mobilities 
will not coincide precisely. The mobilities cited below 
were therefore computed from the descending pat- 
terns. 

In Fig. 1 are superimposed the tracings of the pat- 
terns of ovalbumin before and after incubation with 
the bacterial enzyme, and also after recrystallization, 
as plates, of the enzyme-treated material. In the 
case of the ovalbumin before and after enzyme treat- 
ment, the qualitative appearance of the patterns is 
similar but the mobilities are different. Although 
this difference is small, it is sufficient to lead one to 
expect resolution of the two main components on 
mixing the enzyme-treated protein and ovalbumin. 
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Fig. 1. SUPERIMPOSED TRACINGS OF ELECTROPHORETIC PATTERNS 


OF , OVALBUMIN; .. . ., ENZYME-TREATED OVALBUMIN ; 

, THRICE RECRYSTALLIZED ENZYME-TREATED PLATE-ALBUMIN 
Attempts to obtain resolution of such a mixture have, 
however, failed thus far. 

If thrice-recrystallized plates are prepared from 
the mixture of ovalbumin and enzyme, the electro- 
phoretic pattern is that shown by the dashed curve 
of Fig. 1. It will be noted that the relative concentra- 
tions of the components, but not their mobilities, are 
different from those found for the freshly prepared, 
uncrystallized plate-albumin. Moreover, this shift 
in the relative concentrations of the components 
indicates that plate-albumin as first formed by the 
action of the enzyme on ovalbumin undergoes further 
changes with the time and crystallization. It has 
also been observed that urea at a concentration of 
} per cent accelerates these changes. 

In Fig. 2, the full curve again represents freshly 
prepared ovalbumin, while the dashed curve represents 
the same preparation after it had been stored at 
room temperature under toluene as a salt-free solu- 
tion for four months; the dotted curve is this 
material after treatment with the enzyme from 
Bacillus subtilis. The mobility, 4-7 x 10° cm.* 
volt sec., of the aged sample agrees closely with that, 

4-8 x 10°, of the A, component of the fresh 
ovalbumin. This suggests strongly that the ‘aged’ 
ovalbumin (A,-form) is not the plate-albumin of 
Linderstrom-Lang. It is also evident from a com- 


A, 
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ascending ‘ie 
Fig. 2. SUPERIMPOSED TRACINGS OF ELECTROPHORETIC PATTERNS 
F ———, OVALBUMIN; ----, ‘AGED’ OVALBUMIN (A;); 
-» ENZYME-TREATED A, 
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parison of the full and dotted curves of Fig. 1 with 
the dashed and dotted curves of Fig. 2 that the 
enzyme acts on the A,-form in much the same 
manner as on the original ovalbumin. If the decrease 
of mobility is due to the splitting-off of low molecular 
weight fragments carrying charged groups, it thus 
appears that those lost in the A, — A, transformation 
differ from those affected by the enzyme. 

It should be noted, however, that my A,-prepara- 
tion crystallized as plates both before and after 
enzyme treatment, whereas the original ovalbumin 
crystallized as needles. During the preparation of the 

i,-form, 12 per cent of the total protein was pre- 
cipitated and the solubility of the remaining product 
in ammonium sulphate increased considerably‘. In 
contrast with the behaviour of plate- albumin, 3 per 
cent trea has no effect on the electrophoretic patterns 
of the A,-form. 

At this stage of the work it seems of considerable 
interest to stress the fact that it is possible to trans- 
form, without serious degradation, a protein like 
ovalbumin into several proteins which differ from 
each other in at least one property—their behaviour 
in the electric field. Although no mechanism is 
suggested for the A, —~ A, transformation, there 
appears to be no experimental evidence that excludes 
an enzymatic reaction in this case as well as in the 
formation of the plate albumin. Such a postulated 
enzyme could arise either from bacterial contamina- 
tion or from the egg-white itself. 

This problem was started during the tenure of a 
Commonwealth Fund Fellowship. I wish to thank 
Dr. D. A. MacInnes for the privilege of working in 
his laboratory, and express my sincerest thanks to 
Dr. L. G. Longsworth for help in preparing this note. 

GERTRUDE E. PERLMANN 
Rockefeller Institute for Medical Research, 
New York. 
Jan. 20. 
and Ottesen, M., 
Moore, D. H., and Longsworth, L. 
set (1944). 


, and Hoyrup, M., C.R. Lab. Carlsberg, 12, 12 (1917). 
and Serensen, 8. P. L., C.R. Lab. 


Nature, 159, 807 (1947). 
G., J. Biol. 


' Linderstrom- a mt 
* MacPherson, C. 
Chem., 156, 
* Serensen, 8. P. L. 
* Cf. MAachebeouf, M. Serensen, M., 
Carlsberg, 16, ™% 12 (1927) 





Reductone and the Synthesis of Pteridines 

As we have pointed out! that the 3-carbon atom 
unit comprising the ring atoms 6 and 7 and the 
exocyclic carbon atom (indicated in heavy type) in 
pteroic acid (I) might be derived from a triose, 
3-phosphoglyceraldehyde and phosphodihydroxy- 
acetone being specifically mentioned, the suggestion 
by O’Meara, McNally and Nelson? that the strongly 
reducing non-sulphydry] substance found in bacterial 
cultures during the logarithmic phase of growth 
might be reductone, CHO.C(OH) : CH(OH), seemed 
to us to have considerable significance in that con- 
nexion. O’Meara and his colleagues suggested that 
p-aminobenzoic acid acts as a stabilizing agent for 
reductone in bacterial metabolism, enabling the cell 
to store reductone and to utilize it as required, 
presumably, from the context, after hydrolysis of the 
reductone — p-aminobenzoic acid condensation pro- 
duct to free reductone. They also showed that the 
reductone — p-aminobenzoic acid compound was 
capable of being utilized by streptococci as a 
source of energy for growth, and suggested that 
sulphonamides interfere with bacterial growth by 
combining with reductone and preventing it from 
becoming available for the use of the cell. 
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Another possibility which presents itself is that, 
in normal bacterial metabolism, p-aminobenzoic acid 
and reductone are first linked together and then 
incorporated into pteroic acid and the other factors 
of this group, such as pteroylglutamic acid, whereas, 
in sulphonamide bacteriostasis, the drug combines 
with reductone, and the condensation product is 
incorporated into a biologically inert analogue of 
pteroic acid. ‘ 
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We have examined the possibility of using reductone 
in the synthesis of pteridines, and it appears desirable 
to indicate the scope of this work in view of the recent 
communication by Angier et al.*, who have similarly 
used reductone, without, however, realizing its 
possible biogenetic significance. In preliminary ex- 
periments‘ using reductone — p-aminobenzoic acid and 
2: 4: 5-triamino-6-hydroxypyrimidine in aqueous sol- 
ution, we regularly obtained evidence of the forma- 
tion of the 7-isomer of pteroic acid. The use, how- 
ever, of reductone— methyl p-aminobenzoate and 
2:4: 5-triamino-6-hydroxypyrimidine in 95 per 
cent alcohol has led to the formation of pteroic acid, 
identified by its ultra-violet absorption spectrum in 
alkaline solution, which showed maxima at 257, 275 
and 365 my with Z (1%, 1 cm.) 840, 755 and 290 
respectively in good agreement with the literature’*, 
and by aerated alkaline hydrolysis to 2-amino-4- 
hydroxypteridine-6-carboxylic acid and p-amino- 
benzoic acid. Experiments with reductone — sul- 
phanilamide and with reductone — p-methylsulphony]l- 
aniline have afforded analogous products. 
H. 8. Forrest 
JAMES WALKER 

National Institute for Medical Research, 

Hampstead, London, N.W.3. 
March 9. 
* Nature, 161, 308 (1948). 
* O'Meara, R. A. Q., McNally, P. A., and Nelson, H. G., Nature, 154, 
796 (1944); Lancet, ii, 747 (1947). 

* Angier, R. B., et al., J. Amer. Chem. Soc., 70, 25 (1948). 

* J. Chem. Soc. (in the press). 

* Wolf, D. E., et al., J. Amer. Chem. Soc., 69, 2757 (1947). 

* Waller, C. W., e¢ al., J. Amer. Chem. Soc., 70, 20 (1948). 





Stereochemistry of Trimeric Thioaldehydes 

ACCORDING to Baumann and Fromm! the existence 
of two forms of trimeric thioaldehydes, known as 
a- and B-forms, is due to stereoisomerism (cf. I and 
IL) ; these stereoisomers have their substituents in the 
cis and trans position with respect to the ring, which 
may be regarded as planar or nearly planar. 
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Some of the trimeric thioaldehydes are readily 
converted into their isomers; for example, trithio. 
anisaldehyde, m.p. 127°, is changed into its isomer, 


m.p. 183°, in less than a minute, on treatment of 


its solution in benzene with a few crystals of iodine 
at room temperature, and the change of «- into 8. 
trithiobenzaldehyde is almost as rapid. When 
a-trithiobenzaldehyde is treated with acetylchloride, 
crystals of the 8-form begin to separate before the 
a-form is completely dissolved. The «a-form of 
trithioacetaldehyde is converted into the B-form at 
room temperature in the presence of iodine. 

Recently? it was pointed out that these chanves 
are not in accordance with Baumann and Fromm’s 
theory. 
cis — trans isomers takes place readily only when 
there is the possibility of tautomerism; but with 
the compounds in question there is no such pos. 
sibility. Current theory demands that in molecules 
such as I and II the ring structures do not restrict 
the freedom of rotation around the single bonds 
between the atoms of the ring; therefore, in order 
to support Baumann and Fromm’s stereochemical 
conception, it must be assumed that iodine and 
acetylchloride can cause rapid reversible depoly. 
merization and thus bring about the observed change 
of one form into the other. 

The latter conclusion has lately been defended by 
G. M. Bennett’, who writes: “The catalytic effect of 
iodine in causing interconversion of the isomeric tri- 
thioaldehydes is not surprising. The ring carbon 
atoms are each attached to two sulphur atoms, and 
a reversible rupture of a carbon-sulphur bond in 
these circumstances is reasonable’’. 

No experimental evidence exists for this theory, 
nor can it be based on analogy. The trimeric thio- 
aldehydes are thioacetals of aldehydes, a group of 
substances which are known to be remarkably stable 
even to alkalis and acids*. 

‘Boat’ and ‘chair’ ring isomerism. To explain the 
existence of «- and 8-forms of isomeric trithioalde- 
hydes and the ready conversion of the former into 
the latter, the following theory has been advanced’. 
The three carbon atoms and the three sulphur atoms 
in these 1 : 3: 5-trithian molecules do not lie in one 
plane, but may be regarded as ‘boat’ and ‘chair’ sub- 
stances, the interconversion then being possible with- 
out assuming a reversible rupture of the carbon — sulphur 
bond. (This is also the case if the alpha and the beta 
isomer has an intermediate form between the boat 
and the chair structure ; theoretically they may have 
any form which fulfils the above condition.) This 
explanation has been attacked. Bennett writes: 
(a) “Why, if their suggestion is correct, do not two 
forms of the parent trimethylene trisulphide exist ?” 
(6) “The authors’ hypothesis requires more than two 
isomerides of the trithioaldehydes. . . .” 

Our theory demands, indeed, a greater number of 
stereoisomeric trithioaldehydes than have, so far, 
been isolated; but Bennett seems to have over- 
looked the fact that in many cases the number of 
isomers isolated is also smaller than the number 
expected on the basis of Baumann and Fromm’s 
hypothesis, which he accepts as correct. This does not 
invalidate our theory or Baumann and Fromm’s 
explanation ; it is a fact, frequently encountered in 
stereochemistry, that the number of isolated isomers 
is smaller than the theoretical possible number (for 
example, polyenes, ketoximes). 

Again, Bennett writes, “Chattaway and Kellett[*) 
succeeded in oxidizing the two trithioacetaldehydes 


In the cyclic series, interconversion of 
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to three isomeric monosulphones. This result is 

exactly tht required by the classical view of the 

jsomerism and is strong evidence of its correctness.” 

Previously*, we have not discussed the stereoiso- 

merism of the sulphones obtainable by the oxidation 

of the trithioacetaldehydes, because it is possible 
that these sulphones do not exhibit ‘boat’ and ‘chair’ 
isomerism, since they are not interconvertible as are the 
trimeric thioaldehydes. Therefore, no conclusion can 
be drawn from the stereochemical structure of the 
ring systems of the sulphones as to the stereochemical 
structure of the ring systems of the trithioaldehydes 
from which the sulphones have been obtained, or 
vice versa. 

ALEXANDER SCHONBERG 

MOHAMED ZAKI BARAKAT 

Fouad I University, 
Abbassia, Cairo. 

' Ber., 24, 1429 (1891). 

*Schénberg and Barakat, J. Chem. Soc 

* Bennett, Nature, 160, 502 (1947). 

‘Schénberg, ““Thioketone, Thioacetale und Athylensulphide’’ (Enke 
Stuttgart, 1933). Tetramethylthiomethane C(SMe),, a substance 
in which the carbon atom is attached, not to two sulphur atoms 
as is the case with the trimeric thioaldehydes, but to four, is 
according to Gibson (Chem. Rer., 14, 454; 1934) “quite 
remarkable’ for its inertness. 

*Campaigne (Chem. Rev., 39, 1; 1946) enumerates ten trimeric thio- 
aldehydes of the aromatic series of which, so far, only one form 
has been isolated. Moreover, model molecules built up with 
Fisher — Hirschfelder - Taylor atom models demonstrate that the 
existence of some of the theoretical possible forms of the trimeric 
thioaldehydes is highly improbable in consequence of steric 
hindrance. Bennett has overlooked this point 

* J. Chem. Soe., 1352 (1930). 


, 693 (1947) 


THE validity of Baumann and Fromm’s view of 
this case of isomerism depends on the relative position 
of the radicals R with respect to the general plane 
of the ring. The concept of the puckered ring was 
introduced later, and it would now be generally 
assumed that such rings are in fact puckered. Prof. 
Schénberg contends that the isomerism is due to 
two forms of puckering rather than the cis — trans 
arrangement of the radicals. 

It is unnecessary to discuss his arguments in detail 
because crucial experimental evidence is now avail- 
able. Prof. O. Hassell, of the University of Oslo, has 
directed my attention to his recent publication with 
H. Viervoll', which I had not seen at the time of 
writing last summer. This paper describes an electron 
diffraction examination of trithian and of the «- and 
8-trithioacetaldehydes. The results show definitely 
that all three substances have similar puckered rings 
of the ‘chair’ type, and the authors also conclude 
that the methyl groups in the two trithioaldehydes 
are in the trans- and cis-positions respectively, as 
deduced by Chattaway and Kellett. 

G. M. BENNETT 

Government Laboratory, 

London, W.C.2. 
March 4. 


' 4cta Chemica Scandinavica, 1, 149 (1947). 





The Sommelet Reaction 

In 1913 Sommelet! observed that when the 
quaternary compound from benzyl chloride and 
hexamine is heated in water, or in aqueous alcohol, 
it is converted in good yield to benzaldehyde. This 
reaction has become general for the preparation of 
aromatic aldehydes. Sommelet isolated methylamine 
as a by-product, and suggested that the reaction 
mechanism is such that the quaternary compound 
first hydrolyses to methylene-benzylamine, which 
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then isomerizes to benzylidene methylamine ; and 
that the benzaldehyde and methylamine are derived 
from the hydrolysis of the latter : 


(C,H,.CH,.C,H,,N,]*Cl- — C,H,.CH,.N=CH, — 
C,H,.CH=N.CH, — C,H,.CHO + NH,.CHs. (1) 


No further studies of the reaction mechanism 
appear to have been carried out until 1945, when 
Graymore and Davies* showed that methylene- 
benzylamine (or a mixture of benzylamine and 
formaldehyde) gives benzaldehyde in 70 per cent 
yield on heating in solution with hexamine, thus 
apparently supporting Sommelet’s mechanism. How- 
ever, the vital role taken by the hexamine in the 
reaction was not explained. 

We have studied this reaction, and our results may 
be briefly summarized as follows. Contrary to Gray- 
more and Davies’ findings, benzaldehyde can be 
obtained by allowing benzylamine hydrochloride to 
react with formaldehyde in the absence of hexamine, 
but only in poor yield (20-25 per cent). The main 
product is methylbenzylamine. Not methylamine 
but ammonia is produced in quantities equivalent to 
the benzaldehyde formed. 

The reaction, therefore, contrary to the supposition 
of Sommelet, does not consist of a double-bond shift, 
but is an oxidation-reduction process represented 
by the equation : 


C,H,.CH,NH, + C,H,.CH,.N=CH, + H,O 
C,H,.CHO + NH, + C,H,.CH,NH.CH,, (2) 


where C,H;.CH=NH is probably an intermediate. 
In the absence of hexamine, only half the benzyl- 
amine is available for conversion to benzaldehyde. 
The yield of aldehyde, however, is still further re- 
duced by the inevitable side-reaction in which some 
methylene-benzylamine is reduced by formaldehyde 
(Pléchl-methylation®) : 
C,H;.CH,.N=CH, + HCHO + H,0O = 
C,H,.CH,NH.CH, + HCOOH. (3) 


Quantitative determinations of the reaction pro- 
ducts show the correctness of these equations. Thus, 
in a typical run with benzylamine hydrochloride 
(1 mol.) and formaldehyde (1-38 mol.), 56 per cent 
of the amine reacted according to 2 (giving 28 per 
cent benzaldehyde), 33 per cent according to (3), and 
11 per cent remained unchanged. 

When, on the other hand, hexamine is present, 
its first hydrolysis product (the CH,—NH fragment) 
behaves as a hydrogen acceptor, being reduced by 
both benzylamine and formaldehyde : 
C,H,.CH,.NH, + CH,=NH + H,0O 
C,.H,.CHO + NH, + CH;.NH,. (2a) 
CH,=NH 


HCOOH. (3a) 


Thus, in presence of hexamine, reactions (2) and 
(2a) are competitive. It is obvious that for high 
yields of benzaldehyde, the ratio of hexamine to 
benzylamine should be kept high. By adding benzy]- 
chloride drop by drop to a hexamine solution, or by 
using a large excess of the latter, yields of benzalde- 
hyde equal to 85 per cent are readily obtainable. 

The Sommelet reaction is thus essentially the 
reverse of the Leuckart reaction‘; fatty-aromatic 
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ketones such as acetophenone, and the corresponding 
amines are interconvertible by these two reactions? : 
hexamine ’ : 
C,H,;.CH(NH,)CH, ——————> C,,H,.COCH, + NH. 
HCOOH 
In the case of aldehydes, however, the Leuckart 
reaction does not stop with the primary amine, but 
gives the tertiary compound. 
Details of our work will be given in a forthcoming 
publication. 
S. J. ANGYAL 
R. C. Rassack 
Department of Chemistry, 
University of Sydney. 
Jan. 9. 
M., C.R. Acad. Sei., Paris, 157, 852 (1913). 
, and Davies, D. R., J. Chem. Soe., 293 (1945) 
21, 2117 (1888). Werner, E. A., J. Chem. Soe., 111, 
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18, 2341 (1885). Wallach, O., Ann., 343, 60 (1905). 
Org. Synth. Coll.”", 2, 503. 


Chemistry of Visual Processes 


LN a recent article under the above title in Nature, 
Ball, Collins, Morton and Stubbs' discuss the relation 
between ‘action spectra’ and ‘absorption spectra’ 
of photosensitive pigments in the retina. They show 
that the ‘action spectra’ must—purely on account 
of the physical laws of light absorption—be broader 
when the optical density of the layer of the photo- 
sensitive substance is greater*. 

I may perhaps point out that this effect has been 
used by Hecht, Shlaer and myself* in order to obtain 
an estimate of the absolute value of the percentage 
of light absorbed by the rhodopsin in the rods of 
the dark-adapted human eye. In this investigation, 
the shape of the rod spectral luminosity curve of 
the retina (plotted in terms of numbers of quanta) 
was compared to the shapes of calculated curves 
giving the percentage of light absorbed by layers of 
rhodopsin having various maximum optical densities. 
(The latter curves were called ‘percentage absorption 
spectra’: they correspond to the ‘action spectra’ « 
of Ball et al.) An upper value of 20 per cent was 
thus arrived at for the maximum absorption of the 
rhodopsin in the living retina. The hypothesis on 
which such determinations rest is that equal numbers 
of quanta absorbed pr« »duce equal physiological effects 
in the retina, whatever the wave-length of the light. 

In the sensitivity curves obtained by Granit* for 
single fibres of, say, the frog retina, the complications 
due to selective absorption of light by the eye media 
are avoided, and it appears that the above com- 
parison method would thus be likely to yield interest - 
ing results. In fact, Granit has found, for example, 
that “the curve for the frog was slightly broader 
than the visual purple [rhodopsin] absorption curve”’s. 
Now the visual purple curve referred to here is a 
curve obtained in vitro, for a layer of solution having, 
of course, a particular optical density. It is then 
possible that a curve calculated for a higher density 
would give an accurate fit with the sensitivity curve 
of the frog. The particular density value giving such 
a fit could then be taken as an estimate of the optical 
density of the rhodopsin layer in this retina. Know- 
ledge of the absolute value of this density is of intrinsic 
interest, since it makes it possible to calculate the 
number of quanta absorbed, that is, the number of 


rhodopsin molecules acted upon in the primary 
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photochemical process, under known conditions 
stimulation of the retina. 
M. H. Prreny; 
Department of Physiology, 
University College, London. 
April 10. 
* Ball, 8., Collins, F. D., Morton, R. A., and Stubbs, A. L., Vatu, 
161, 424 (1948). F 
* It is of historical interest to note that Newton dealt with this 
in his “Opticks’’, Bk. 1, Pt. 2, Prop. x, 4th edit. (London 
reprinted by G. Bell and Sons, London, in 1931). 
* Hecht, S., Shiaer, S., and Pirenne, M. H., J. Gen. Physiol.. 25 <)9 


(1942). 
* Granit, R., “Sensory Mechanisms of the Retina’ (Oxford, 19 
* Granit, R., idid., p. 270. 


Variation of the Force Constant with the 
lonization Potential and the Polarizability 
for some Halogen Compounds 

VARIOUS attempts have been made to systemutize 
the force constants of chemical linkages. In the 
formule of Badger’ and of Clark? relating the con. 
stant k4-g with the interatomic distance r4_p, there 
occur arbitrary constants the magnitudes of which 
depend on the positions of the atoms A and # jn 
the Periodic Table, and in the later formula of Gordy: 
the electro-negativities of A and B are involved. 
None of these relations holds very generally. 

I have recently investigated systematics in the 
force constants of halogen compounds, and evidence 
has been obtained for the existence of a linear rela. 
tion between the force constant k4-y and the ioniza.- 
tion potential V; of the variable halogen atom Y. 
The results for the series HX, CX,, SiX,, BX,, PX 
and CH,X are shown in Fig. 1. For all except the 
first of these series the constants are ambiguous, there 
being several frequencies involving the halogen atoms. 
In CX, and SiX,, & is obtained from the single 
totally symmetric Class A, mode, for BX, from the 
single totally symmetric Class A ,’ mode, and in PY 
from both P—X stretching modes, using a general 
potential function‘; k¢-x in the methyl halides is 
obtained from ve-x on the assumption that the 
methyl group remains rigid in this mode. 
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Even allowing for ambiguities in the force constants, 
the linear relation between k and V; is remarkable. 
The ionization potential is a measure of the tightness 
if binding of the outer valence electron; the above 
relation implies that, in a given series, the valence 
bond is the stronger the greater the force required 
to transfer the outer electron into the valence orbital. 
There is also evidence that the slope (0k/@V;) is re- 
lated to the position of the atom A in the Periodic 
Table ; thus it is less for SLX, than for CX,, and, 
though the data are incomplete, this decrease appears 
to continue through GeX, and SnX,. 

A further relationship which appears worthy of 
note is that between the force constants of diatomic 
molecules HX and X, and the corresponding electron 
polarizabilities obtained from dispersion data’. This 
is shown in Fig. 2. The electron polarizability az 
s a measure of the ease of deformation of the outer 
electron shell of the molecule ; as expected, the reia- 
tion between k and «ag is an inverse one. The linearity 
may or may not be real. 

P. TORKINGTON 
39a Palliser Road, London, W.14. 
Jan. 12. 
Badger, J. Chem. Phys., 2, 128 (1934). 
Clark, Phil. Mag., 18, 459 (1934). 
Gordy, J. Chem. Phys., 15, 305 (1947). 


‘Herzberg, G., “Infrared and Raman Spectra of Polyatomic Mole- 
cules” (D. van Nostrand Co., Inc., New York ; London : Macmillan 


and Co., Ltd., 1945). 
Cathberteon, C., and Cuthbertson, M., Phil. Trans. Roy. Soc., 213, 1 
1914}. 


The Melanin Problem: a Synthesis of 5 : 6 
Dihydroxy-indole and its Derivatives 

A COMMUNICATION by Robertson e¢ al.’ under this 
title makes it necessary for us to record that we 
have been working on almost identical lines. 

When piperonal is condensed with nitromethane, 
and the resulting 2’-nitro-3 : 4-methylened ioxystyrene 
nitrated in acetic acid, 6 : 2’-dinitro-3 : 4-methylene- 
lioxystyrene is obtained in good yield. The same 
dinitro-eompound can also be obtained directly from 
§-nitropiperonal and nitromethane. Reduction of 
the dinitro-compound then affords 5 : 6-methylene- 
dioxyindole (blue-red colour with cold Ehrlich’s 
reagent). Similarly, 2’-nitro-2’-methyl-3 : 4-methyl- 
enedioxystyrene (from piperonal and nitroethane) is 
nitrated to 6: 2’-dinitro-2’-methyl-3 : 4-methylene- 
dioxystyrene (also obtained from 6-nitropiperonal 
and nitroethane), which is reduced to 5 : 6-methylene- 
dioxy-2-methylindole (bright red colour with cold 
Ehrlich’s reagent). Demethyleneation of the above 


indoles to the corresponding dihydroxy-derivatives 
can be effected, but in poor yield, with pyridine 
hydrochloride. 
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Details of some of this work are complete and are 
being submitted to the Chemical Society. It was 
intended to apply the reaction to the synthesis of 
the 3-methyl- and 2: 3-dimethyl-derivatives of 
5 : 6-dihydroxyindole, starting from 3 : 4-methylene- 
dioxyacetophenone, by an analogous series of re- 
actions. In addition, we were investigating the 
synthesis of 5 : 6-dihydroxyindole and its derivatives 
by the method described by Robertson et al., and 
also by ring closure of suitable acyl derivatives of 
6-aminohomocatechol. 

In collaboration with Dr. J. L. Stoves, we are also 
investigating the Fischer synthesis, starting with 
3 : 4-di(benzyloxy)phenylhydrazine. 

We have found that 5: 6-dihydroxy-2-methyl- 
indole, as well as 5: 6-dihydroxyindole, gives a 
melanin by oxidation (air) in an alkaline medium. 
The significance of this is referred to in an article 
which will appear shortly in Chemistry and Industry. 

H. Burton 
J. A. DUFFIELD 
King’s College of Household and Social Science, 
London, W.8. 
April 5. 
* Nature, 161, 525 (1948). 


Bond-Strength of C—Cd in Cadmium Methy! 
and of C—I in Methyl lodide 


Heat of Hydrolysis of. Cadmium Methyl and the 
C—Cd Bond-Strength. As part of a programme 
designed to establish the strength of metal-carbon 
bonds, we have measured the heats of the reactions : 


(1) CdMe,(liq.) 2H,O(liq.) —» Cd(OH),(ppt.) 
2CH,(g.) + @Q:. 

(2) CdMe,(liq.) H,SO,(aq.) 
2CH,(g.) + Qs. 


The reactions were carried out in vacuo in a sealed 
metal vessel, and the heats of reaction measured in 
an adiabatic calorimetric system. Analysis of the 
products of reaction revealed that the reactions pro- 
ceed as written, with little or no side-reactions. 

The mean of several experimental determinations 
of the hydrolysis heat gave 


Q,(—AH) = 48-5 
corresponding to a heat of formation® (at 20° C.) 
Q7(CdMe,, liq.) 16-0, + 0-4 keal. 


From the heat of reaction with sulphuric acid, we 
have obtained 

Q; = —16-3 + 0-2 kcal. 
This latter value is regarded as the more accurate 
of the two estimations. 

Bamford, Levi and Newitt! obtain for the heat of 
vaporization of cadmium methy!] 8-5 kceal., from which 
we obtain 

Q;(CdMe,, g.) —24-8 + 0-2 keal., leading to 

Qa(CdMe,, g.) 314-0 2L keal., for the heat 
of formation from normal atoms (LZ is the heat of 
sublimation of carbon). 


Using D(CH,—H) 102 keal. for the dissociation 
energy of the first C—H bond in CH,?, the above 
Qa value gives 66-2 keal. for the sum of the dissocia- 
tion energies of the two Cd—C bonds in cadmium 
methyl. The latter figure is independent of the value 
assumed for L. The mean bond dissociation energy is 
accordingly 33-1 kcal. We would point oui, however, 


+ CdSO,(aq.) 


0,-4 keal. mole, 





























726 


that it cannot be assumed that the bond dissociation 
energies of the first and second Cd—CH, bonds are 
equal to one another. 

Heat of Formation of Methyl Iodide, and the C—I 
Bond-Strength. We have observed that the reaction 
between cadmium dimethyl and iodine, in dry ether, 
proceeds almost exclusively according to the equa- 
tion (1): 

(1) CdMe,(liq.) + 





2I,(ether) — CdI,(ppt.) + 


2CH,I (ether) 
when the dimethyl is added, with stirring, to a solu- 
tion of excess iodine in ether. The side-reaction (2) : 
(2) CdMe, + I, —~ Cdl, + C,H, 
occurs to an extent of 1-3 per cent under the con- 
ditions we have used. 

The heat of reaction (1) has been found in an 
adiabatic vacuum calorimeter to be 75-6 + 0-5 kcal. 
Combining this heat value with our value for the 
heat of formation of CdMe,(liq.), and with published 
values for the heat of formation of CdI,(ppt.)*, and 
the heat of solution of iodine in ether‘, we obtain 

Q(CH,I, liq.) = 3-8, + 0-4 keal., 
for the heat of formation of liquid methyl iodide at 
20° C. 

Assuming D(CH,—H) 

Q;(CH.I) leads to 

D(CH,—I) = 55-0, + 0-4 keal., 

for the dissociation-energy of the C—I bond in 
methyl iodide. This may be compared with the 
value 54-55 keal., given by Butler and Polanyi‘, from 
kinetic studies, and 54-75 + 1-4 keal., recently re- 
ported by Ubbelohde and Mackle‘, from thermo- 
chemical measurements. 

A full description of this work will be published 
elsewhere. 


102 keal.*, our value for 


A. 8. Carson 
K. HARTLEY 


Chemistry Department, H. A. SKINNER 


University of Manchester. 
Jan. 20. 
' Bamford, Levi and Newitt, J. Chem. Soc., 468 (1946). 
 Kistiakowsky and v. Artsdalen, J. Chem. Phys., 12, 469 (1944). 
* Rossini, “‘Tables of Selected Values of Chemical spapmetgenmte 
Properties’, Nat. Bur. of Standards, U.S.A., 
* Rossini and Bichowsky, ‘““Thermochemistry_of C he ‘Substances”’ 
1936). 
* Butler and Polanyi, Trans. Farad. Soc., 39, 27 (1943). 
* Ubbelohde and Mackle, Nature, 160, 303 (1947). 





Atomic Oxygen and Dissociation in 
Flame Gases 


Ir has been shown that an abnormal dissociation 
obtains in flame gases resulting from the combustion 
of carbon monoxide—air mixtures’»*. (Such an ab- 
norma! dissociation also obtains in hydrocarbon flame 
gases*.) If, as we believe, the dissociation products of 
metastable carbon dioxide molecules are carbon mon- 
oxide and atomic oxygen, there must be a considerable 
concentration of atomic oxygen in the flame gases 
unless there is a large excess of carbon monoxide 
present, in which case atomic oxygen recombines 
almost as soon as it is formed. 

Experiments utilizing the Gaydon nitric oxide test 
for atomic oxygen‘ confirm this. Perfectly mixed 
mixtures of 30 per cent carbon monoxide + 70 per 
cent oxygen and 87 per cent carbon monoxide +- 13 
per cent oxygen contained in a tank were burnt in a 
Smithells separator and nitric oxide injected (through 
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a fine quartz tube) into the flame gases at various 
points above the combustion zone. In the case of the 
excess oxygen flame gases there was a marked yellow. 
green coloration indicating atomic oxygen ; but in the 
case of the excess carbon monoxide gases there was 
only a very faint brown coloration. 
With the exceptionally fine plain and quartz. 
covered wires we use, there is no detectable difference 
between the temperatures measured by these wires 
when they are immersed in flame gases resulting 
from the cmibesiiom of very over-rich mixtures, 
But in the case of excess oxygen flame gases the 
temperatures measured by the wires differ by as 
much as 300°C. or 400° C.'»*. The concentration of 
carbon monoxide and atomic oxygen would thus ap. 
pear to be very considerable in the latter flame gases, 
The nitric oxide experiments have been repeated 
with the mixtures 10 per cent methane 90 per 
cent oxygen and 80 per cent methane + 20 per cent 
oxygen. The results were similar to those with the 
carbon monoxide mixtures. Experiments with fine 
plain and quartz-covered platinum wires in methane 
and propane flame gases yield results which are also 
similar to those for carbon monoxide flame gases, 
The difference between the wire temperatures for the 
excess oxygen flame gases is, however, rather less ; 
it varies between 200° C. and 300° C. *. 
In the experiments referred to above the mixtures 
were burnt at atmospheric pressure, and what for 
all practical purposes may be regarded as a state of 
equilibrium is very rapidly attained after the initiation 
of combustion ; in other words, the reaction zone 
is very narrow. When inflammable mixtures are 
burnt at low pressures the reaction zone becomes 
greatly extended, and the flame gases in this zone 
possess a great apparent potency. For example, when 
a perfectly mixed mixture consisting of 90 per cent 
carbon monoxide + 10 per cent oxygen is burnt 
under certain conditions at a pressure of 0-15 atmo- 
sphere, a fine platinum-—rhodium wire (melting point 
1,850° C.) is rapidly melted in the zone, although 
the theoretical flame gas temperature calculated by 
means of thermochemical data is only 1,690° C 
It would seem that these extensive reaction zones 
offer good opportunities for investigating intermediate 
products ; but we would especially stress that it is 
essential to arrange for the perfect mixing of the 
inflammable gases before combustion. 
W. T. Davip 
C. RouNTHWAITE 
N. CARPENTER 
Engineering Department, 
University, Leeds. 

* Nature, 145, 896 (1940). 

* Proc. Inst. Mech. Eng., 151, 236 (1944). 

* Unpublished experiments. 

* Trans. Farad. Soc., 42, 292 (1946). 





Scattering of 100-MeV. Neutrons by Protons 


CaLcuLations of the differential cross-section for 
the scattering of 100-MeV. neutrons by protons have 
been made, using an exponential-well potential 
V, ¢7/@ with two values of the range a. The depths 


of the triplet and singlet interactions, determined 
from the deuteron binding energy and the cross- 
section for the scattering of slow neutrons by protons, 
were respectively 313-5, 191-2 MeV. for a = 0-5 > 
10% cm., and 98-4, 60-0 MeV. for a = 1-0 x 10°" 
em. The two cases of exchange forces and of sym- 
metric forces were assumed. 
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ANGULAR DISTRIBUTION OF SCATTERING OF 100 MEV. NEUTRONS 
BY PROTONS 





A new method! for determining the phase shifts of 


the partial waves enabled the contribution to the 
phase of the potential within a distance of 4a from 
the origin to be rapidly obtained, the correction for 
the remainder of the potential coming from a perturb- 
ation calculation. For the two ranges, phases beyond 
l= 4, 8 respectively could be neglected. 

The differential cross-sections for the two cases are 
shown on a logarithmic scale in the accompanying 
diagram. It is seen that even for the energy con- 
sidered, the type of force has little effect on the 
shape of the differential cross-section, or on the 
total cross-section, which is of the order 0-09, 0-13 >» 
10-** cm.? for the two ranges respectively. These 
results are similar to those published recently* for a 
lower range of energies and a square-well potential. 

F. C. BARKER 
Department of Mathematical Physics, 
University, Birmingham. March 18. 
' Ferretti and Krook, Proc. Phys. Soc. (in the press). 
*Camac and Bethe, Phys. Rev., 78, 191 (1948). 





Comparison of Cross-sections for the Capture 
of 220 and 900 keV. Neutrons 


We have compared the capture cross-sections of a 
number of nuclei, for neutrons of 220 and 900 keV. 
The neutrons were produced by placing 400 me. of 
radiothorium (contained in a platinum cylinder 
5-5 mm. high and 5-5 mm. in diameter) inside either 
a beryllium cylinder (height 2-3 cm., wall thickness 
§ mm.) or a cylindrical brass vessel containing heavy 
water (height 15 mm., wall thickness of D,O 5-75 
mm.). The photo-neutrons obtained thus are fairly 
monokinetic; but owing to the conservation of 
momentum they are spread out over an energy 
interval of 57 keV. in the case of heavy hydrogen 


and 25 keV. in the case of beryllium. (G. D. Latyshev' 
published new measurements of the thorium (C C”) 
gamma-rays which show that besides the main line 
at 2-62 MeV. there exists a line at 2-2 MeV. the rela- 
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tive intensity of which is 5 per cent as compared to 
the main line. This line gives rise in the case of heavy 
hydrogen to neutrons of only 10 or 20 kV.; but an 
estimate of the cross-section of the photo-effect on 
that region shows that the total number of these 
slow photo-neutrons will not be more than 1-5 per 
cent of those of 220 kV. energy.) 

Considerable care has to be taken to avoid slowing 
down of the photo-neutrons due to the moderating 
influence of the surrounding materials. The samples 
were irradiated inside an asbestos hut on the labora- 
tory roof. It was found that irradiation inside the 
hut produced the same amount of artificial radio- 
activity as irradiation outside. Under these con- 
ditions, slowing down can still occur in the heavy 
water or beryllium itself. It was found, however, 
by reducing the amount of heavy water to one 
quarter of the quantity used in the main series of 
measurements, that this effect is negligible under our 
conditions, except in the case of indium, where a 
correction of 12 per cent had to be applied. 

The samples for irradiation were, so far as possible, 
used in the form of foils bent to a cylinder 2-8 cm. 
high and 2-8 cm. in diameter, in the middle of which 
the source of photo-neutrons was placed for irradia- 
tion. Powders were filled into a double-walled- 
cylinder of brass placed around the neutron sources. 

The ratios of cross-sections were obtained by 
irradiating the same sample of each element in turn 
with each of the two photo-neutron sources. The 
relative number of neutrons produced by the two 
sources was determined separately*. The ratio of 
the intensity of artificial radioactivity obtained in 
the two irradiations, with a small correction, leads 
thus to the ratio of the cross-sections. The correction 
of 6-5 per cent was applied to allow for the aniso- 
tropy of neutron emission from the heavy water; it 
was obtained empirically. 


Active isotope $84] “Mn “Cu “Cy 
Ratio of cross-sections 17405 23406 102402 1°340°5 
Active isotope As Br. 18min. “Br. 4°4hr. “Br. 
Ratio of cross-sections 3-740-4 2040-4 1°840°3 2-240°4 
Active isotope Rh 94sec. Rh4-2min. "Pd Pd 
Ratio of cross-sections %3:1+0°8 2240-8 20403 1°140°3 
Active isotope Ag MeAg 8—n 54min. ™Sb 
Ratio of cross-sections 2-0+0°3 1-00 +0°-2 0-8+0°1 1°2+0°1 
Active isotope see] Ba Te Dy 
Ratio of cross-sections 1:740°3 1°940°7 1°320°4 1040-15 
Active isotope ww 199 Pt AU 

Ratio of cross-sections 1°340°3 2°540°6 10+0°1 


The ratios of cross-sections are given in the accom- 
panying table, from which it is seen that o 220/+ 900 
varies only between | and 4. 

These results can be compared with the theory of 
Fishbach, Peaslee and Weisskopf*; the values for 
« 220/s 900 predicted by these authors vary still less 
than our results. In particular, their theory does not 
predict ratios of the order of 1 as we observe them in 
several cases. 

We wish to thank Dr. Placzek and Prof. Peierls 
and Weisskopf for valuable discussions. 

R. ALLEN 
G. R. BisHoP 
Clarendon Laboratory, 
University, Oxford. 
P. DEMERS 
Institut de Physique, H. HaLBaNn 
Université de Montreal. 
March 23. 
* Rev. Mod. Phys., 19, 132 (April 1947). 
* Amaldi, Hafeted and Tuve, Phys. Rev., 51, 896 (1937). 
* Phys. Rev., 71, 156 (1947). 
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Rate of Wear in the Region of the 
Validity of Amontons’ Law 


AMONTONS’ law' of the direct proportion between 
the frictional force and the applied normal load has 
been shown to be valid when the actual area of con- 
tact is a small proportion of the nominal area of 
contact. Recently*, experimental results obtained 
under conditions of ‘extreme pressure’ (in lubrication 
literature bearing-pressures of at least 15,000 kgm..- 
wt./cm.* are termed ‘extreme pressures’) were 
presented to indicate that, within the region of the 
validity of Amontons’ law, lubricants which reduced 
the thermo-electromotive forces* generated at the 
area of actual contact also reduced the final wear 
diameter produced by a revolving steel ball loaded 


against a metal plate. 
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RADIUS r (IN 10~* CM.) OF THE FINAL WEAR PRINTS PLOTTED AS A 

FUNCTION OF THE NORMAL LOAD (IN KGM.-WT.) FOR ONE-MINUTE 

RUNS WITH LUBRICANTS A(+), Bijs)) AND .C(©), IN THE REGION 
OF THE VALIDITY OF AMONTONS’ LAW 


With a four-ball apparatus‘, measurements were 
made on one hand of the temperature rise of the oil 
cup (containing the three rigidly clamped steel 
balls), and on the other hand of the frictional torque, 
both as a function of the normal ioad. Depending 
upon the quality of the lubricant, Amontons’ law 
may remain valid over an appreciable region of 
normal loads (see table). Within this region, the 
accompanying diagram represents the dependence of 
the radius of the final wear print of one-minute runs 
upon the normal load. 

From the geometry of the friction eiements, the 
abraded volume V is 


BeQi- Vi- (XQ) - F v1- (2: 


where @ is radius of steel balls and r is radius of 
wear print. To a first approximation V = xr‘*/6a, 
with a rate of wear for the one-minute run of 3-4 x 10-° 
em.* per kgm.-wt. 

For a thrust of 80 Ib.-wt. (normal load 14,830 gm..- 
wt.) the temperature rise of the metal cup was about 
2° C. as the result of a one-minute run with a straight 
mineral! oil, indicating, on account of the water equiv- 
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FRICTIONAL TORQUE MEASUREMENTS 




















| 
Normal Frictional torque 
load L in F in kgm.-wt. p= PIL 
kgm.-wt. | Lubricant A Lubricant B A B 
| 1428 | O-4496 | 0-325 0-31 0-2, 
| 3-852 1-013 1°174 0-2 0-32 
5-878 1380 | 1-432 0-23 0-24 
|  § 878 1-837 | man 0-31 sie 
| {820 2-132 | 2-267 0-26 0-28 
10-33 2-978 2-96 0-2, 0-2, 
| 12-55 3-341 3-437 0-2, 0-24 
Mean 0-284004/ 0-870 4 


alent of the cup, frictional work of 3-57 x 10° ergs. 
On the other hand, from the observed frictional 
torque of about 4,000 gm.-wt., one would calculate 
for the total work done in one minute 10! ergs. 
From the observed final wear diameters, 18-9 x 1(-7 
gm. of material was calculated to have been abraded 
from the three clamped steel balls in the one-minute 
run. Since the latent heat of vaporization of steel 
(89,025 cal./gm.* at 1,000°C.) is the upper limit of 
the energy required for its abrasion, one can estimate 
that about 9 x 10* ergs (allowing 2 x 10* ergs for 
abrasion of the revolving steel ball) have been ex- 
pended on abrading metal. The ‘bearing pressure’ 
at the end of this run was about 21,000 kgm.-wt./cm.*. 

In agreement with Whittaker’s* observation, in 
the region of the validity of Amontons’ law, the 
work done on abrading matter from the clamped 
steel balls was in the present case a small proportion 
(about 10°) of the total frictional work, the main 
portion apparently being used for shearing the 
boundary layer. 

Henry JAMES BEZER 
RoBERT SCHNURMANN 
Physics Department, 
Manchester Oil Refinery, Ltd., 
Manchester. 
Jan. 19. 


* Schnurmann, R., J. Appl. Physe., 18, 235 (1942). 

*Schnurmann, R., Paper presented in Costin III of the 6th Inter. 
Conf. of Appl. Mech., Paris, Sept. 25, 1946. 

* Schnurmann, R., Nature, 151, 420 (1943). 

* This was a home-made instrument of the Boerlage ty | 
136, 46; 1933) f-in. oe Experimental detale 1 
be given in the M.Sc. Thesis of H. J. Beze: 

* Jones, H. A., Langmuir, L., and Mackay, G. “4 q Phys. Rev., 3 
201 (1927). 

* Whittaker, E. J. W., Nature, 159, 541 (1947). 


Optical Transmission of a Colloidal Solution 
in a Magnetic Field 


THE change in optical transmission of a colloidal 
solution as a function of the applied magnetic field 
strength has been investigated both theoretically and 
experimentally. 

In the colloid which has been considered theoretic- 
ally, the particles are of uniform size and of laminar 
shape, diamagnetic and magnetically anisotropic. 
Such particles tend to orientate themselves with the 
axis of greatest diamagnetic susceptibility normal to 
the direction of the applied field; the Brownian 
movement tends to orientate them at random, s0 
that the alignment becomes more complete as the 
magnetic field strength is increased. 

If the dispersion medium is transparent, the part- 
icles opaque and the concentration small, classical 
absorption may be regarded as the predominating 
factor; that is, the light absorbed may be assumed 
proportional to the projected area of the particle. It 
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is then found that the change in optical transmission 
for light parallel or normal to the magnetic field is a 
function of H*/7', H being the magnetic field strength 
and 7’ the absolute temperature. 

Stuart! tried to find a suitable method of detecting 
and measuring small quantities of graphite in oil. He 
observed that a solution of colloidal graphite shows 
a change in transmission of visible light when a mag- 
netic field is applied, and that this change varies 
with the concentration. 

Experiments have now been carried out to de- 
termine quantitatively the dependence of this effect 
on field strength (H < 4,000 oersteds) and concentra- 
tion, and the results have been compared with those 
derived from the theory outlined above ; they agree 
well when the particle size is assumed to be approxim- 
ately | u. This is nearly the same as the known value 
of the mean size of the particles in ‘Aquadag S’ which 
was used here (information kindly supplied by 
Acheson Colloids, Ltd.). 

The mean particle size has since been found by 
another method: from Einstein’s theory’ of the 
Brownian movement, an expression can be derived 
for the relaxation time, that is, the time required to re- 
establish random orientation when the field is re- 
moved. The relaxation time has been measured with 
a cathode ray oscillograph and is of order | sec., from 
which again an average particle size of | yu follows. 

It has already been observed by Stuart' that the 
increase in transmission with a magnetic field parallel 
to the beam also occurs when an alternating field is 
applied; this is because the change in transmission 
is a function of H*. It seems as if this may have 
some application in the measurement of rapidly 
alternating fields. 

A full account of this investigation will be published 
by one of us (F. D. 8.) in the near future. 

F. D. Storr 
A. voN ENGEL 
Clarendon Laboratory, 
University, Oxford. 
Jan. 26. 


Stuart, A. H., Eng., 145, 17 (1938). 
* Einstein, A., Ann. d. Phys., 19, 289, 371 (1906). 


Dielectric Constant of Diamond 


THE dielectric constant of diamond has been the 
subject of investigation by a number of workers, 
among whom particular mention may be made of 
Robertson, Fox and Martin', Whitehead and Hackett? 
and Groves and Martin’. The exact value of this 
constant and whether there is any difference between 
the values exhibited by the two types, namely, 
ultra-violet opaque and ultra-violet transparent, 
appear to be the two main issues involved. The most 
accurate determination of Whitehead and Hackett 
gave 5-66 at 800 c./sec. and 27-8° C., whereas Martin 
and Groves obtained 5-26 by one method and 5-35 by 
another. Probable reasons for the lower values 
obtained by Martin and Groves were suggested by 
them. A significant statement of Robertson and 
co-workers is that they found no measurable differ- 
ences for the two types of diamonds. 

A special liquid-mixture method useful for the 
determination of dielectric constants of crystal plates 
has been developed in this laboratory‘. In view 
of the importance of this subject, a determination 
of the dielectric constant of both types of diamond 
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was undertaken. A type I diamond of oval shape, 
about 2 sq. cm. in area and 1-42 mm. thick, and a 
type II diamond of rectangular shape, about 1 sq. cm. 
im area and 1-27 mm. thick, both kindly lent to us 
by Sir C. V. Raman, were employed in the investiga- 
tion. The dielectric constants found were 5-70 and 
5-65 respectively for these two plates at a frequency 
of 1-6 me./sec. and 26° C. In agreement with Robert- 
son and co-workers, we conclude that there is no 
measurable difference between the dielectric con- 
stants of the two types of diamonds, but the exact 
value obtained by us is definitely higher than that 
reported by these authors. The mean of our results, 
namely, 5-68, is quite close to that obtained by 
Whitehead and Hackett, and is nearly identical with 
the extrapolated value of the square of the refractive 
index, which is found to be 5-67 





S. BHAGAVANTAM 
D. A. A. 8. Narayana Rao 
Andhra University, 
Waltair, India. 
Jan. 20. 


* Phil. Trans., A, 282, 463 (1934). 

* Proc. Phys. Soc., 1, 173 (1939). 

* Trans. Farad. Soc., 36, 575 (1940). 

* Proc. Ind. Acad. Sei., A, 25, 408 (1946), 


Delayed Fracture of Glass under Tension, 
Torsion and Radial Pressure 


A PLAUSIBLE explanation' of delayed fracture of 
glass is that cracks initially present in the unstressed 
material gradually extend when glass is loaded. As 
the cracks extend, the stress at the ends of the cracks 
increases, until it becomes equal to the maximum 
stress which the glass can even momentarily with- 
stand; catastrophic fracture then occurs. Other 
factors being constant, the rate of crack spreading 
would be expected to depend on the stress at the 
end of the largest and most unfavourably orientated 
crack. Delayed fracture in tension and torsion would 
therefore be expected to occur in equal times, when 
the glass is subjected to equal principal tensile 
stresses. 

A simple deduction from the crack hypothesis 
leads to the conclusion that tensile stresses occur at 
the ends of cracks in rods subjected to radial fluid 
pressure (no axial force). The magnitude of these 
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tresses is effectively equal to that occurring in rods 
ubjected to nominally uniform axial tension numeric- 
ally equal to the fluid pressure. Experiments* on 
glasses with three different compositions broken at 
constant rate of loading support this deduction. 
Briefly, the argument is as follows. 
radial pressure on a cylindrical rod may be regarded 
as a state of hydrostatic pressure, on which is super- 
imposed an axial tensile stress numerically equal to 
the pressure. Under a state of hydrostatic pressure, 






there is no concentration of stress at the ends of 


surface cracks; while under an axial tensile stress 
there is a stress concentration of the order of one 
hundred. The stress at the ends of cracks in rods sub- 
jected to radial fluid pressure is therefore sensibly 
equal to that at the ends of cracks in rods subjected 
to an axial tensile stress, numerically equal to the 
fluid pressure. 

Delayed fracture under radial pressure and under 
axial tension would therefore be expected to occur in 
equal time when the pressure was equal to the 
nominal tension stress. 

To test these conclusions, delayed fracture ex- 
periments in bending, torsion and radial pressure 
have been made on }-in. diameter annealed soda 
glass rods. The experimental work was done by Mr. 8S. 
Pearson. In the accompanying figure, the ordinates 
represent the nominal principal tensile stresses to 
which the rods were subjected in bending and 
torsion, and the radial pressures to which the rods 
were subjected. The abscisse represent the logarithm 
of the corresponding times to fracture. Each point 
plotted is the median point for twelve nominally 
identical experiments. It will be seen that the points 
are all scattered about the same curve. The results 
are therefore in agreement with deductions from the 
crack theory. 

C. GURNEY 

Royal Aircraft Establishment, 

Farnborough. 
Jan. 26. 


'Gurney, C., Proc. Phys. Soc., $9, 169 (1947). 
* Gurney, C., and Rowe, P. W., A.R.C. Rep. Mem. No. 2284 (1945) 
(in the press). 





Northern Hemisphere Surface Pressure and 
Climatic Fluctuations and Vegetation 
Growth in Northern Finland 


THE recent article by Dr. I. Hustich' and the 
accompanying note of Dr. E. W. Jones presenting 
data on vegetation growth and temperature trends 
in Europe are of considerable interest when viewed 
in relation to trends in the surface pressure of the 
northern hemisphere during the period 1899-1939. 
I have pointed out recently* that there has been a 
considerable decrease in the total mass of air over 
the northern hemisphere between 1899 and 1939. 
The accompanying graph, which is reproduced from 
thet paper*, shows the departures of mean annual 
hemisphere pressure from normal for the 41-year 
period. These values were obtained from the series 
of Daily Historical Maps* prepared in the United 
States in 1943-44. The smooth curve shown is the 
cubic regression line fitted to the annual departures 
by the method of orthogonal polynomials‘. 

This curve is practically the reversal of the Curve a 
of the article by Dr. Hustich', which has been repro- 
duced at the top of the diagram with the ordinate 


NATURE 


A state of 








May 8, 1948 vol. is: 





Deporte of mean onnwe! pressure (mes) 


ve 


a a ‘ 
av 908 a0 h) e20 res 930 3539 





inverted. In fact, the correlation coefficient between 
the data shown in Fig. 1 and the series of figures 
read from Curve a given by Hustich is —0-55, a 
value beyond the 1 per cent significance level. This 
indicates, therefore, that during the period 1899-1939 
there was a tendency for maximum tree-growth in 
the north of Finland to take place during years of 
low average pressure over the northern hemisphere. 

An explanation that immediately suggests itself 
is that years with high mean pressure tend to be 
years with lower mean temperature in northern 
latitudes, since high pressure in the northern latitudes 
is usually associated with cold polar anticyclones. 
Furthermore, it has been pointed out? that the 
cyclical variations in pressure above lat. 60° N. are 
similar to that shown in the accompanying graph 
but much more pronounced in amplitude. This hypo- 
thesis appears to be reasonable since the correlation 
coefficient between the mean annual hemisphere 
pressure and the mean annual temperature of stations 
above lat. 60° N. was found to be negative for each 
of six stations that were examined. The largest 
coefficient numerically was —0-55 for Bodo, Norway, 
and the smallest coefficient was —0-17 for Vardo, 
Norway. 

Hustich points out the fact that summer tempera- 
tures in northern Finland increased during the period 
1890-1939, and the influence of precipitation on 
growth in the far north is of minor significance. The 
correlation between the tree-growth data shown by 
Hustich and the mean summer temperature de- 
termined by taking the average of Karasjok, Kares- 
aundo and Vardo, Norway, is found to be 0-47, 
slightly less than the correlation between tree-growth 
and mean annual hemisphere pressure. The multiple 
correlation coefficient between tree-growth and 
these two factors is 0-68, which indicates that nearly 
half the variation in annual tree-growth is accounted 
for by the regression on local summer temperature 
and the mean annual pressure for the hemisphere. 
Since the mean annual pressure for the hemisphere 
is only one crude index of the general circulation of 
the atmosphere that prevailed during the year, it 
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gems quite remarkable for it to account for such a 
large proportion of the variation in tree-growth. No 
doubt there are other indices or parameters char- 
acterizing the general circulation pattern that should 
do as well or better. 

In conclusion, it seems appropriate to endorse the 
Josing remarks of Jones' to the effect that the in- 
vestigation of trends of growth shown by trees over 
ong periods offers a promising field of work for the 
limatologist studying long-period fluctuations in the 
world’s climate. 

G. W. Brier 

U.S. Weather Bureau, 

Washington, D.C. 


' Hustich, I., Nature, 160, 479 (1947). 

' Brier, G. W., Bull. Amer. Meteorol. Soc., 28, 237 (1947). 

‘U.S. Weather Bureau and Army Air Forces, “Historical Weather 
Maps, Northern Hemisphere, Sea Level’ (1943-44). 

‘Fisher, R. A., and Yates, F., “Statistical Tables for Biological, 
Agricultural, and Medical Research” (London : Oliver and Boyd, 


Dissociation Energies 


In my recent book’ there are a few errors and 
misprints. As it may be a year or two before a 
second edition is in print and use of the data might 
lead to errors in other people’s work, it seems desirable 
to record them. I am indebted to Dr. L. Brewer 
for pointing out these errors. Those for HBr and 
HI also occur in Herzberg’s book*. 


Dissociation en 


Value given Correct value 
Molecule ev. k.cal./mole ev. k.cal./mole 
F, 22+06 73 22+06 50 
HBr 3-60 83-0 3°78 87-4 
HBrt+ 3-3 7 3-5 80 
t 2-75 63-4 3-1 71-6 
HI+ 3-24 7 3-6 83 


A. G. GayDoNn 
Imperial College, 
London, S.W.7. 
“Dissociation Energies and Spectra of 
(London, Chapman and Hall, 1947). 


*“Molecular Spectra and Molecular Structure ; 
cules” (New York, Prentice-Hall, 1939). 


Diatomic Moiecules” 


I. Diatomic Mole- 





The Swimming of Dolphins 


Ly reply to Mr. A. H. Woodcock’s! inquiry whether 
‘ther observers have seen the ‘motionless’ swimming 
of dolphins and what explanations may have been 
given, I can state that I have seen this phenomenon 
on several occasions. 

One particular instance about which I have notes 
available occurred on January 6, 1926, in approx- 
imately lat. 55° 15’ S., long. 39° 05’ W. At mid- 
day seven dolphins, almost certainly of the species 
Lagenorhynchus cruciger, played for some time round 
the bows of the whaler Don Ernesto, making between 
9 and 10 knots, course S.W. 1/2 S., weather clear, 
several tabular bergs in sight. I photographed the 
dolphins from the bow rollers directly above the 
animals as they swam immediately ahead of the fore- 
foot, slipping through the water with no apparent 
swimming motion. The beauty of this seemingly 
effortless speed impressed me greatly. 

Mr. Woodcock’s explanation that ‘motionless’ 
dolphins may be riding the bow wave and falling 
down the inclined surface did not occur to me. I 
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have always assumed that the forward movement of 

‘motionless’ dolphins must be due to rapid up and 

down strokes of very small amplitude by the tail 

flukes, strokes which escape notice because the 

disturbed surface of the water hinders exact observa- 

tion. This assumption now appears to be incorrect 

in view of Mr. Woodcock’s observation of a ‘motion- 

less’ dolphin swimming on its side for a distance of 

304 metres with no visible oscillation of the tail. 
L. Harrison MaTrHEWS 

Department of Zoology, 
University, 
Bristol. 
' Woodcock, A. H., Nature, 161, 602 (1948). 


References in Scientific Literature 


THERE is now increasing use, in scientific literature, 
of a system in which all references to literature are 
inserted in the text in the same type. I quote two 
recent ones: (a) from British literature and (6) from 
the United States. 

(a) “The first step in the breakdown of glycogen 
is the formation of glucose-l-phosphate and, as 
shown by Cori and his coworkers (Cori, Cori & 
Hegnauer, 1937; Cori, Colowick & Cori, 1937; 
Cori, Cori & Schmidt 1939; Cori, Schmidt & Cori, 
1939 ; Cori & Cori, 1939; Cori, Green & Cori, 1942), 
this reaction is reversible.” . . . “Glycogen has been 
produced in vitro with minced tissues (Kiessling, 1936, 
1937; Ostern, Herbert & Holmes, 1939; Ostern & 
Holmes, 1939), tissue extracts (Cori, Cori & Schmidt, 
1939; Cori & Cori, 1939; Mirski & Wertheimer, 
1942) and with purified or even crystalline enzymes 
(Cori et al., 1937; Cori, Colowick & Cori, 1938; 
Cori eé al., 1942 ; Kiessling, 1939 a, 1939 b ; Colowick 
& Sutherland, 1942; Schaffner & Specht, 1938, 
1939).” 

(6) “Impairment of the ability of the thyroid to 
collect or retain radioactive iodine has been reported 
with thiourea (Keston, Goldsmith et al., 1944; 
Buciero and Vieira, 1944 ; Chagas, De Robertis, and 
Couceiro, 1945), thiouracil (Rawson, Tannheimer and 
Peacock, 1944; Rawson, Cortell e al., 1944; 
Rawson, Evans et al., 1944; Couceiro, Vicira and 
de Moraes, 1944; Salter, Cortell, and McKay, 1945) 
and promizole (Higgins and Ingle, 1946).” 

Surely we are losing sight of the object of the 
printed paper, namely, that it should be readable. 
Nowadays it may be somewhat of an athletic feat to 
pick out the text. It is time that the whole question of 
references was reconsidered and that the convenience 
of the printer was not made the main consideration. 
Even smaller type for the references would be an 
improvement, or some system which made intro- 
ductory words stand out. 

In this respect contrast the readability of (c) from 
another British journal. 

(c) “the earlier statement that all known hetero- 
nuclear mononitronaphthylamines were orange-red 
required modification in that the 5- and 6-nitro-2- 
naphthylamines should be styled orange-yellow and 
golden-yellow respectively*»**. (Since this work was 
completed, Hertel® reports that .. .)” 

(2, 5-8 and 9 are placed in a convenient footnote.) 

R. A. PETERS 

Department of Biochemistry, 

University Museum, 
Oxford. 
April 15. 











HE 1948 Exhibition of Scientific Instruments, 

the thirty-second of the series, held by the 
Physical Society at the Imperial College of Science 
and Technology, London, was worthy of its pre- 
decessors. As in 1947, the Exhibition was open for 
four days, April 6-9 inclusive, during the University 
Easter vacation. In order to limit the attendance to 
reasonable proportions, it was necessary again to 
issue tickets for admission on all the days. There 
was therefore no ‘public’ or ‘open’ days as in pre-war 
Exhibitions. Nevertheless, the number of visitors 
(including fellows of the Physical Society) attending 
the Exhibition this year reached a total of approxi- 
mately 13,000. Certain sessions were rather over- 
crowded; but on the whole the restriction on the 
issue of tickets had the desired effect and visitors 
could view the exhibits in reasonable comfort. 

It had been arranged that the Right Hon. J. H. 
Wilson, President of the Board of Trade, should open 
the Exhibition on April 6; this coincided with the 
presentation of the Budget in the House of Commons, 
and the planned opening had to be cancelled. Prof. 
G. I. Finch, president of the Physical Society, how- 
ever, acted as deputy to the President of the Board of 
Trade in opening the Exhibition. It will be recalled 
that the opening function was performed in 1946 by 
Sir Stafford Cripps. The national importance of this 
Exhibition is demonstrated not only by the high 
standing of the Cabinet Ministers invited to open it, 
but also by the high quality and export value of the 
scientific instruments which are exhibited. As a 
display of such instruments the Exhibition is pre- 
eminent in Great Britain. 

In its youth, the Exhibition was primarily con- 
cerned with ‘research’ items, but at a later stage in 
its development a certain number of trade exhibits of 
@ novel character were also included. Now the 
Exhibition is primarily ‘trade’, while the ‘research’ 
section is relatively small in size but large in interest. 
This year, the number of firms represented in the 
trade section was 124, while in the Research and 
Educational Section there were 38 exhibitors. It 
should be pointed out, of course, that a number of 
firms and organisations represented in the Trade 
Section exhibit also in the Research Section. Special 
mention should be made on this occasion of the 
exhibition of the film “Atomic Physics” once during 
each session of the Exhibition. The film displays 
very vividly and with good historical accuracy the 
growth of atomic physics since the time of Dalton’s 
atomic theory; and is a noteworthy scientific 
achievement for which much credit is due to those 
who conceived and produced it (see also Nature, 
Dec. 13, 1947, p. 822). 

On each of the first three evenings of the Exhibition 
a discourse was given dealing with recent develop- 
ments in a particular branch of physics and its 
applications. 

The discourse by Dr. K. Mendelssohn of the 
Clarendon Laboratory, Oxford, dealt with the subject 
of “Low-Temperature Physics’. In the course of 
his talk Dr. Mendelssohn explained that the funda- 
mental relation between temperature and disorder pro- 
vides a basis for an understanding of both the tech- 
nique and the aims of low-temperature research. In 
order to lower the temperature we must have at our 
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disposal a system the entropy of which changes 
appreciably with a variable other than the tem. 
perature. Such a system is @ gas or a paramagnoctic 
salt, the variables being the pressure and the magnetic 
field respectively. The techniques of gas liquefac: ion 
and adiabatic demagnetization were described. ‘he 
increase of order with decreasing temperature pro- 
vides two striking phenomena, superconductivity and 
the superfluidity of liquid helium. Experiments s/iow 
that the electrons in a persistent current as well! as 
the helium engaged in superflow have zero entropy. 

In his discourse on “The Reflecting Microscope”, 
Dr. C. R. Burch, of the University of Bristol, sur. 
veyed some of the fields in which the instrument 
seemed likely to play a prominent part ; for example, 
in micro-dissection and ultra-violet absorption 
studies made possible by the long working distance 
and focal achromatism. He showed slides illustrating 
the new ground being broken in ultra-violet cyto- 
logical spectromicrography by Dr. R. Barer (of the 
Department of Human Anatomy, Oxford). In his 
discourse Dr. Burch was assisted by Mr. K. W. 
Keohane and Mr. W. J. Bates, both of the University 
of Bristol. The former showed photomicrographs of 
red-hot metals, and the latter described the use of 
the reflecting microscope in the study of cosmic ray 
phenomena in nuclear photographic emulsions, using 
phase-contrast illumination. 

Mr. H. L. Kirke, director of research in the British 
Broadcasting Corporation, selected for the title of 
his discourse “Studio Acoustics”. He described room 
acoustics as ‘the scenery of sound’ and then discussed 
briefly the history of the subject from the time of 
Sabine’s early work. The effect of reverberation time 
and its relationship to the size of the room and 
number of performers was considered. He showed 
slides of the reverberation frequency characteristic 
of a number of halls and studios, pointing out the 
defects of certain studios. The old method of 
measurement of reverberation time using a warble 
tone was described, together with the effect of 
eigentone modes and other resonances. He referred 
also to the methods of measuring absorption in the 
various frequency ranges, with particular reference 
to absorption in the low-frequency range of vibrating 
panels and resonators. Demonstrations were given 
by recordings and lantern slides of some of the 
peculiar effects of resonances, concluding with 
references to the effect of shape of wall surfaces on 
reflected sound, particularly with polycylindrical 
surfaces. 

An interesting film, “Physics of the Film”, was 
shown at intervals by the British Kinematograph 
Society, illustrating the faults in picture and sound 
due to neglect of fundamental physical and mech- 
anical principles. The application of photographic 
theory to the colour film was especially illustrated. 

It is not possible in a review such as this to make 
even a brief reference to more than a few of the 
multitude of interesting exhibits. The reader is 
recommended to consult the Exhibition catalogue, 
@ well-illustrated volume of about 370 pages, for 
further particulars. This catalogue, available on 
application to the Secretary of the Physical Society, 
is a valuable book of reference, renewed annually, to 
the scientific instrument industry in Great Britain. 
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A centre of attraction to visitors in the Research 
Section was the demonstration of the production and 
properties of 8 mm. electromagnetic waves. The 
advent of power sources of this wave-length makes pos- 
sible the demonstration of many optical phenomena 
such as interference, diffraction, polarization, lenses, 
‘blooming’, ete. A novel feature of this exhibit was the 
use of a neon tube containing a large-diameter plane 
metal plate containing a large number of ‘slit’ dipoles. 
This surface served as the optical screen to make 
§ mm. waves ‘visible’. In another research exhibit 
a cathode ray tube was used to display three- 
dimensional data. The Post Office Engineering 
Department demonstrated the use of radar technique 
in the location of line faults. When the radar pulse 
arrives at a fault or other discontinuity, it is reflected 
back—just as a radar pulse is reflected from an 
aeroplane—and the echo arrives at the sending end 
after a time interval which is a measure of the 
distance of the fault, the time interval being indicated 
in the usual manner on a cathode ray screen. 

An exhibit which will no doubt be of interest to 
smokers in these days of expensive tobacco provided 
an indicator of the moisture content of a small 
sample of tobacco. The sample exhibited contained 
40 per cent moisture ! 

In a study of underwater noise produced by ships’ 
propellers, a method was demonstrated of measuring 
the distribution of pressure across the face of a 
propeller blade while it is revolving in water. In 
another application of acoustics, supersonic vibra- 
tions were used as a depth gauge. This gauge is a 
development of the supersonic flaw detector, using 
echo technique with cathode ray tube indication. 

On the optical side may be mentioned a fine array 
of microscopes, demonstration of phase-contrast 
methods and electron microscopes. Developments in 
phosphors were illustrated in a demountable cathode 
ray tube. Some unusual tungstate phosphors 
activated by uranium or bismuth showed the inter 
esting characteristic of giving different colours when 
excited by different wave-lengths of ultra-violet light. 
New glasses have been developed for the special 
purpose of acting as a ‘solder’ and enabling, for 
example, glass, metal and mica to be soldered to 
glass. Various examples of the use of the new glasses 
were shown. In another exhibit a surface layer had 
been applied to glass by a special technique which 
results in a low electrical resistance together with a 
high light transmission and low reflexion losses. The 
conducting layer is extremely resistant to attack by 
strong chemicals, including hot hydrofluoric acid. 
Very high frequency (megacycle) sound waves are 
being increasingly used in a number of industrial 
purposes ; for example, for mixing and emulsifying 
in chemical and biological processes. Quartz crystal 
transducers controlled by powerful high-frequency 
generator units were used in demonstrations. 

Progress in atomic physics was demonstrated in a 
number of exhibits illustrating, for example, new 
forms of electronic counters, photographic methods 
of recording nuclear particle tracks, a synchrotron 
vacuum annulus for acceleration of electrons to 
energies of 30 MeV., and so on. 

The general impression created by the Exhibition 
is that the scientific instrument industry of Britain 
is in @ very flourishing and healthy condition. The 





Physical Society, the Exhibition Committee, and the 
secretarial staff involved in organising the Exhibition 
are to be heartily congratulated on its success. 

A. B. Woop 
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CRITICAL BRITISH GROUPS OF 
FLOWERING PLANTS 


HE study of the taxonomy of the British flora 

has suffered a long period of neglect at the 
universities, and until very recently its progress has 
been mainly in the hands of amateur botanists, the 
British Museum (Natural History) and the Royal 
Botanic Gardens, Kew. Cytology and ecology have 
provided the taxonomist with important new tools, 
and their application has led to a revival of interest 
in the seats of learning on a scale which would have 
seemed impossible only a decade ago. The conference 
on “The Study of Critical British Groups”, arranged 
by the Botanical Society of the British Isles under 
the chairmanship of its president, Mr. J. 8. L. 
Gilmour, on April 9 and 10, marked a new epoch in 
the combined application of the new and old tools. 

The object of the Conference was to bring together 
field botanists, herbarium botanists, cytologists, 
geneticists and ecologists in a demonstration of the 
new synthetic approach to taxonomy. This was 
attained by a series of papers covering recent work 
on the elucidation of ‘critical groups’, that is, groups 
of flowering plants in which difficulty is found in 
defining closely allied species. By the end of the 
second day it was evident that a very wide variety 
of methods could be employed and that each group 
considered provided problems which differed from 
those of others. 

A short introductory talk by the president was 
followed by three papers covering general aspects of 
the subject. Dr. E. F. Warburg (Bedford College, 
London) dealt with “Cytology in Relation to Critical 
Groups’’. He showed that plants might be considered 
according to the number of chromosomes under the 
following three classes: (1) where the chromosome 
number is the same throughout a relatively large 
taxonomic unit as in Ribes and Pinus ; (2) where the 
chromoscme numbers are all multiples of a basic 
number throughout the group as in Salix and Sorbus ; 
and (3) where the numbers within a group bear no 
obvious relation to each other as in Hrophila verna 
(2n 14, 24, 64, etc.), Viola (pansies with 26, 34 
and 48), and the annual Gerania (18, 22, 26). The 
second class is the most common and the most useful 
to taxonomists. As instances of the value of cyto- 
logical work in the differentiation of species, Dr. 
Warburg mentioned Hagerup’s separation of the 
diploid Empetrum nigrum from the tetraploid £. 
hermaphroditum, and Howard and Manton’s separa- 
tion of the diploid Nasturtium officinale from N. 
uniseriatim with double the number of chromosomes. 
He also directed attention to the fact that Oxycoccus 
microcarpus, which had been regarded as a mountain 
variety of O. quadripetalus by British botanists, had 
only half the chromosome complement of the lowland 
plant, and that Hagerup’s work indicated that it 
should be given specific rank. After stating that 
imperfect pairing led to imperfect pollen and eggs 
and often partial sterility in hybrids, and pointing 
out that suspected hybridity could often be con- 
firmed by examination of meiosis, he directed atten- 
tion to the important part played by hybridization 
in the origin of new species and particularly of 
polyploids. Dr. Warburg instanced Galeopsis Tetrahit 
as a species which had been made artificially by a 
geneticist. He reminded botanists that in cases like 
Spartina Townsendii, which behaves as a species 
although of known hybrid origin, the hybrid sign 
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(‘xX’) should be omitted before the name. Finally, he 
dealt with apomixis, where seed is produced from a 
diploid cell of the female parent without reduction 
division or fertilization. In some of our most critical 
genera, such as Rubus, Hieracium, Alchemilla and 
Sorbus, the polyploid species are usually apomictic, 
but occasional sexual reproduction occurs and pro- 
duces new forms. 

Dr. W. B. Turrill (Kew) gave an account of 
“Experimental Studies on British Species of Plants’’, 
whicn was particularly valuable on account of the 
many suggestions for lines of research which could be 
profitably followed up. He summarized the trans- 
plant experiments carried out under the xgis of the 
British Ecological Society, and his genetic researches 
on Silene Cucubalus and S. maritima, Centaurea, 
Anthyllis, Geum, Saxifraga and Anagallis, which had 
revealed an unsuspected range of variation in British 
species. He regarded taxonomy as the focus of all 
branches of botany and stressed that experimental 
methods must be used as an addition to the old 
taxonomic methods—they do not supersede them. 

The third introductory lecture was given by Prof. 
A. R. Clapham (University of Sheffield) on ‘Ecology 
in Relation to Critical Groups’’. He pointed out that 
distinctions of a kind which taxonomists regard as 
specific cannot be made without barriers to prevent 
interbreeding. In addition to the cytological barriers 
already mentioned, interbreeding might be prevented 
by geographical isolation from climatic and historical 
causes or by ecological isolation from habitat differ- 
ences within the same climatic area. Thus Orchis 
fuchsii and O. ericetorum, Galium palustre and G. 
uliginosum, Glyceria declinaia and G. fluitans, 
Empetrum nigrum and E. hermaphroditum, Oxycoccus 
quadripetalus and O. microcarpus, and Viola Riviviana 
and V. Reichenbachiana, are pairs of species more or 
less subject to ecological isolation. Recent work has 
shown that the two British hawthorns are similarly 
differentiated—C. oxyacanthoides being more de- 
finitely a woodland species than C. monogyna of 
hedgerows. 

The Conference then turned to the consideration 
of the problems of particular groups. Following the 
afternoon session when some of the exhibitors gave 
short talks on the material displayed (see below), 
Mr. W. C. R. Watson read a paper on “An Intro- 
duction to Rubus’’. He discussed the evolutionary 
trends in the genus as based on morphology and 
distribution. During the discussion which followed, 
Mr. A. J. Wilmott (British Museum (Natural History)) 
directed attention to the prevalence of critical species 
of such apomictic genera as Rubus, Rosa and Hier- 
acium in areas which had been glaciated. 

Dr. D. H. Valentine (University of Durham) 
lectured on ‘Vegetative and Cytological Variation in 
Viola Riviviana”’ with special reference to the pro- 
duction of adventitious shoots from the roots in 
certain plants. The chromosome number for the 
species is 2n = 40, but he had also counted 42, 45 
and 46 in material from Cambridgeshire and Durham. 
There was some evidence that the supernumeraries- 
were associated with the production of adventitious 
shoots. 

The proceedings for the second day opened with a 
paper on “Intraspecific Categories of Variation” by 
Mr. A. J. Wilmott. Im analysing the collection of 
such units made for the Systematics Association, he 
developed important original theories which were 
received with very great interest. He emphasized 
that many of the difficulties which arose in discussing 
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the term ‘species’ came from the use of that wor in 
two discrepant ways, nomenclatural and philosop)iic, 
Hence many botanists refuse to recognize as different 
kinds of species all groups of specific nature—tha: is, 
possessing correlated characters and distinct distri. 
bution—because if they did so they would have to 
treat them as nomenclatural species also and vive 
them biverbal names. He therefore proposed the 
term biverbum—a thing with two words—for the 
latter, and triverbum for the lesser unit variously 
called microspecies, subspecies, or races. The various 
kinds of intraspecific groups were then discussed, and 
distinguished from these intraspecific variations 
which did not produce groups. He emphasized that 
only discrete natural groups should be given epithetal 
designations, and suggested methods for designating 
other units should this be necessary in systematic or 
other studies. 

Dr. K. B. Blackburn (King’s College, Newcasile) 
dealt with “Chromosomes and Classification in the 
Genus Rosa’’. After outlining the purely taxonoinic 
classifications of De Candolle, Lindley, Crépin, Christ, 
and others, she gave exaraples of the use of cytology 
as a straight taxonomic character. Certain of the 
Canine with 2n = 35 behave in an irregular manner 
at reduction division. The odd chromosome gets on 
to the plate in meiosis and divides—the progeny are 
fertile. In R. Richardsoniana Harrison the eggs have 
35 minus 7, and the pollen grains have 7 chromo- 
somes, so that the group can go on with the odd 
number of chromosomes. Although Gustafsson had 
denied the occurrence of apomixis, it was reported 
by earlier workers, and efforts should be made to 
confirm it. 

The paper read by Dr. T. A. Sprague (Kew, 
retired) on “Forms of Valeriana officinalis’’ described 
cytological variants which are not certainly distin- 
guishable by morphological characters. He stated 
that the diploid of the aggregate species with 2n 14 
was known in Europe, but only the tetraploid and 
octoploid had been detected in Britain. The two 
latter showed ecological differentiation, the tetra- 
ploid being restricted to oolitic limestone, chalk and 
carboniferous limestone in the south of England on 
slopes and dry valleys in hilly regions, while the 
octoploid inhabited low ground on swampy and more 
acid soils and had a wider distribution. Certain 
morphological differences existed but there was much 
overlapping of characters, and even after considerable 
experience Dr. Sprague was able to distinguish the 
octoploid from the tetraploid with only about 90 per 
cent accuracy. The cytological work was done by 
Dr. Skalinska, who found that the size of the pollen 
grains enabled the two to be separated in herbarium 
material. Reproduction from seed was estimated to 
produce only about 95 per cent of the new plants, 
the remainder coming from soboles or occasionally 
from bulbils. 

“Some Taxonomic Problems in Galium and Juncus” 
was the title of an extremely lucid paper by Prof. 
A. R. Clapham. He showed that in Galium palustre 
there was an octoploid with 2n = 96 and a diploid 
with 2n = 24, which differed in morphological char- 
acters, ecological requirements, and time of flowering, 
and approximated to varieties which had _ been 
described by taxonomists. The length of the guard- 
cells of the stomata provided an unusual and almost 
absolute character. In Juncus the diploid chromo- 
some number of J. acutiflorus was found to be 40, of 
J. articulatus 80, and of the hybrid 60, as might be 
expected. But in addition he had found in meadows 
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near Oxford a variant which had vegetative char- 
acters nearly those of J. acutiflorus and reproductive 
characters resembling those of J. articulatus, and 
which was quite fertile. This he had called “Large 
80” on account of the chromosome complement, and 
no satisfactory suggestion had been made for dealing 
with it taxonomically. 

In the last paper of the series Dr. R. W. Butcher 
Ministry of Agriculture) considered ‘“‘Some Problems 
f Water Buttercups”. The aquatic Ranunculi pro- 
vided an exceptionally good example of the effect 
of environment on morphology, and by growing 
them in tanks under controlled conditions he had 
been able to study the effect of depth of water, 
exposure to air, and the problem of the production 
of floating leaves. The study of the variants which 
occurred in rivers showed that there were probably 
three species, of which one was new. 

Throughout the Conference, exhibits of herbarium 
material, photographs and diagrams were on view to 





illustrate features of various critical groups. Dr. 
Butcher, Prof. Clapham, Dr. Sprague and Mr. 
Watson displayed material referred to in their 


papers, and some of the other exhibitors gave short 
talks. Mr. G. M. Ash directed attention to the con- 
venience of having leaves and dissections mounted 
separately on small cards for ease of comparison, as 
shown in his exhibit of Epilobium. Dr. K. B. Biack- 
burn showed Limosella aquatica and L. subulata with 
the fertile colchicine-induced hybrid between them. 
She had worked on material from Wales supplied by 
Miss E. Vachell. Mr. C. E. Hubbard (Kew) spoke on 
his large series of grasses. His account of variation 
n Agropyron and Poa pratensis illustrated difficult 
probléms. Dr. J. M. Lambert (Westfield College, 
London) described the ecology of Glyceria very 
clearly and directed attention to some remarkable 
variants she had found. Mr. J. E. Lousley outlined 
the cytogenetical work done on British species of 
Rumex abroad and indicated a number of problems 
in which he appealed for the assistance of a cytologist 
in his studies. His exhibits of wild and cultivated 
material of the tetraploid R. tenutfolius compared 








with the commoner hexaploid R. Acetosella, of the 
sterility of hybrids of the Lapathum subgenus, and 
of variation coupled with geographical distribution in 
the subspecies of R. obtusifolius and R. pulcher, and 
of variation proved to be due to habitat conditions 
in R. maritimus, illustrated various aspects of the 
subject. Prof. T. G. Tutin (University College, 
Leicester) showed material of Bromus. A plant which 
occurs at the Lizard is suspected of being B. Ferronii 
Mabille, which was described from western France. 
Mr. S. M. Walters (Cambridge) spoke on Alchemilla, 
of which he had recently carried out a revision. 

The other exhibits included “Variation and 
Ecology in the British Watercresses” by Mr. H..K.-A. 
Shaw (Kew), Carex by Mr. E. Nelmes (Kew), Agri- 
monia by Mr. N. H. Brittan (Newcastle), Cardamine 
by Miss F. Hussein (Newcastle), groups of British 
Rubi by Miss Y. Massey (Newcastle) and Mentha by 
Mr. R. Graham. 

It was with certain misgivings that the organisers 
had arranged a ‘brains trust’ to conclude the pro- 
ceedings of the Conference ; but this feature proved 
an outstanding success. Acting as question master, 
Mr. J. S. L. Gilmour introduced the members of the 
trust: Miss M. S. Campbell, Profs. C. E. Raven and 
T. G. Tutin, Dr. E. F. Warburg and Messrs. J. E. 
Lousley and A. J. Wilmott—with pseudo-scientific 
names. The questions ranged from such subjects as 
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the spelling of trivials with small initial letters, and 
estimates as to the relative greatness of field-botanists 
of the past, to the definition of an ‘over-winter 
annual’, Although the ‘brains trust’ was arranged 
as a less serious item in the programme, there can be 
no doubt that the opinions provided on controversial 
subjects were of considerable value. 

The outstanding feature of the Conference proved 
to be the revelation of the deeply interlocking nature 
of the studies of the very varied botanical interests 
represented. There was a spirit of eager collaboration 
among the 114 members and guests who attended. 
Cytologists were eager to help ecologists, amateur 
botanists to assist professionals, and vice versa. The 
Botanical Society of the British Isles proposes to 
foster this synthetic approach to taxonomy and, as 
the president stated in his concluding remarks, the 
note of collaboration engendered at the Conference 
will not be allowed to die. 

The officers of the Society and in particular the 
secretary, Miss M. 8S. Campbell, and the assistant 
secretary, Mr. W. R. Price, are to be congratulated 
on the success of the first Conference arranged by the 
Society. The comfort of those who attended was 
ensured by the excellent accommodation provided by 
the Royal Horticultural Society. J. E. Loustey 





EMISSION OF Li® IN THE 
EXPLOSIVE DISINTEGRATION 
OF NUCLEI 


By C. FRANZINETTI and R. M. PAYNE 
H. H. Wills Physical Laboratory, University of Bristol 


N a recent communication from this Laboratory’, 
it was shown that unstable heavy nuclei are some- 
times emitted during the explosive disintegrations 
produced in photographic plates by the passage of 
cosmic radiation. In some cases, these unstable 
particles, after being brought to rest in the emulsion, 
give rise to two particles of equal range, emifted in 
opposite directions. The characteristic tracks thus 
produced were referred to as ‘hammer tracks’; and 
it was suggested that they are due to the emission of 
a nucleus of Li® during the disintegration, for this 
nucleus is known to suffer B-decay with a period 
of 0-88 sec.*, and simultaneously to decompose into 
two a-particles. Twenty-eight examples of this pro- 
cess have now been observed in this Laboratory, and 
it has been possible to establish the correctness of 
the original interpretation of the phenomenon. 

Figs. 1 and 2 show two examples of ‘hammer’ tracks 
which are of particular interest. In Fig. 1, the range 
of the heavy fragment is 60 u, corresponding to an 
original energy of emission of the particle of approx- 
imately 15 MeV. Fig. 2 shows the tracks resulting 
from a disintegration, produced at the end of its 
range by a meson, sc. This transmutation results 
in the emission of two lightly ionizing particles, p, 
and p,, which are probably fast protons, together 
with a fragment which decomposes into two a- 
particles at the end of its range. The photograph 
thus provides direct evidence for the ejection of Li® 
in the disintegrations produced by mesons. 

In Fig. 3, we show the distribution in range of the 
a-particles observed in the twenty examples now 
available for measurement. The corresponding 
distribution, observed by Christy et al.*, in experi- 





Fig. 1 


ments on Li*® generated in the laboratory in the 
reaction Li? + H*—Li*®+ H', is shown by the 
dotted line in the figure. It will be seen that there 
is no significant difference in the two distributions. 
We can, therefore, conclude that the ‘hammer’ tracks 
are in fact due to Li® nuclei, in accord with the 
original explanation. 


ANALYSIS OF THE ‘HAMMER TRACKS’ 


Number 1 2 3 4 5 6 7 8 9 #10 11 
Energy of a-pair 
(MeV.) 4-2 3-3 3°90 5:5 4:3 7:2 50 6-7 3-6 2-7 58 
Angle between a- 
and Li*-track 


73° 42° 90° 66° 22° 71° 


82° 44° 85° 58° 59° 


12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
4-8 2-3 4-6 7-4 2-9 3-9 3-9 2-3 3-7 3-6 2-0 4-0 4-4 1-1 2-6 3:8 2°7 
58° 85° 77° 35° 47° 69° 50° 27° 70° 85° 65° 66° 72° 81° 88° 88° 


RELATIVE FREQUENCY OF THE EMISSION OF Li* IN THE NUCLEAR 
DISINTEGRATIONS PRODUCED BY COSMIC RADIATION 


Li"/fission fragments ‘ = 2-289 
Li*/fission fragments + a- particles = 0-379 
Li*/fission fragments + a+ protons = 0 186% 


The accompanying table shows the details of the 
measurements made on the individual events. In 
accord with the explanation of the phenomena given 
above, the observations show that the directions of 
motion of the «-particles are orientated at random 
with respect to the lines of motion of the parent Li* 
nuclei at the end of their range. The table also 
shows the frequency with which Li® nuclei are emitted, 
as compared with heavy fragments, protons and 
in the ‘explosive’ disintegrations pro- 
rays. 
of Li*, the momenta of the 
commonly assumed to be 


a-particles, 
duced by cosmic 
In the B-decay 


electron and the neutrino, 


ejected during the transformation, cause the resulting 
Be* nucleus to recoil. It follows that if the dis- 





Fig. 2 
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1 2 3 4 5 6 7 8 9 
Energy of pair of a-particles (MeV.) 

Fig. 3. PRESENT EXPERIMENTAL RESULTS, FULLLINES ; DISTRIRV- 

TION OBTAINED BY CHRISTY ef al., NORMALIZED TO CORRESPOND To 

28 EVENTS. THE DISTRIBUTION SHOWN IS OBTAINED BY SUMMING 

THE TWO RESULTS OF THESE WORKERS WITH LITHIUM DEPOSITED 

ON GOLD AND BERYLLIUM FOILS RESPECTIVELY 





integration of this nucleus into two «-particles takes 
place in a time shorter than 10-** sec., the two 
particles should not, in general, be projected in pre- 
cisely opposite directions. The average difference 
between the lines of motion of the two particles in 
the emulsion will, however, only be of the order of 
one or two degrees. It would be difficult to establish 
such a difference in the conditions of our experiment, 
because of the small-angle scattering of the «-particles 
in the emulsion. As for the difference in energy 
between the two a-particles, this would be of the 
order of only a few per cent, and would not be 
measurable in our experimental conditions. 

In most examples of disintegrations accompanied 
by the emission of Li*, it is impossible to identify 
the original nucleus. Thirteen of the twenty eight 
events, however, show that during disintegration, the 
Li* is accompanied by a strongly ionizing particle, 
probably an «-particle, and a proton. By estimating 
the energies of the Li*® nucleus from the known range- 
energy relation of Lattes, Fowler and Cuer*, and by 
applying the principles of the conservation of energy 
and momentum, it is found that the observations 
are consistent with the assumption that we are 
observing the disintegration of C'* by a fast neutron. 

We are indebted to Dr. C. F. Powell, not only for 
suggesting this experiment, but also for his continued 
interest and encouragement; and 
we take this opportunity of thank- 
ing Dr. G. P. 8S. Occhialini for 
many helpful discussions and sug- 
gestions. One of us (C. F.) was 
enabled to take part in _ this 
investigation by a grant from the 
University of Bristol, and through 
the generosity of Mr. A. Giandolini 
of London. 


* Occhialini, G., and Powell, 
159, 93 (1947). 

® Lowts, W. B., Burcham, W. B.. 

ow . Nature, 138, 24 (19 

® ae, R. F., Cohen, E. R., Seite W.A., 
Lauritsen, C. C.,and Lauritsen, T., Phys. 
Rev., 72, 698 (1947). 

*Lattes, Fowler and Cuer, Proc. Phys. Soc., 
59, 883 (1947). 
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RHEOLOGY IN THE TEXTILE 
INDUSTRIES 


HE British Rheologists’ Club in association with 
7 a provincial branches of the Chemical 
Society, the Royal Institute of Chemistry, the Society 

f Chemical Industry and the Institute of Physics, 
together with the Textile Institute and the Society 
f Dyers and Colourists, recently organised a two- 
jay discussion (March 19 and 20) on the rheological 
roperties of textile materials. The meetings took 
lace in the Department of Textile Industries of the 
University of Leeds under the chairmanship of Prof. 
J. B. Speakman, head of the Department and presi- 
dent of the Rheologists’ Club. About a hundred and 
fifty scientific workers, including a number of over- 
geas Visitors, were present, and the problems discussed 
embraced such diverse phenomena as the flow of 
fibres over one another in the manufacture of yarns, 
and the state of orientation of long-chain molecules 
in viscose rayons. 

The first day’s proceedings commenced with a 
paper by D. R. Cox (Wool Industries Research 
Association) on “Fibre Movement in the Drafting 
Process”. He derived the equations governing the 
velocity and distribution of the fibres in terms of 
general expressions for the frictional coefficient of the 
inter-fibre area of contact, which would depend on 
the pressure perpendicular to this surface. Only the 
relatively simple form of the equations was dealt 
with in the special case of short fibres. He then 
showed that the initial irregularity of the sliver, 
characterized by the values of its ‘spectra’, would be 
modified by the drafting process so that the spectrum 
of the issuing sliver could be derived from it by use 
f the fundamental equaticns. A single irregularity 
in the entering sliver was seen to give rise to an 
emerging wave of irregularities. R. Meredith (British 
Cotton Industry Research Association) read a 
paper on “Relaxation and Flow in Cellulose Fibres’’. 
The Tobolsky—Eyring—Halsey theory of viscous flow 
in high polymers was expounded and shown to pro- 
vide a molecular picture of the delayed elasticity 
and creep properties of cotton and other such textile 
fibres. From these phenomena the theory enabled 
one to calculate the molecular dimensicns of the 
flow unit’ and the activation energy of the flow 
process. 

Prof. W. E. Morton and F. Permanyer (Man- 
chester College of Technology) then concluded the 
first session with a paper entitled ‘““Torsicnal Relaxa- 
tion in Textile Filaments”. The behaviour of a wide 
range of textile materials had been studied and the 
data obtained were presented in graphical form. 
The logarithmic plots of the relaxation of stress with 
time illustrated the applicability of the Nutting- 
Seott Blair equations with only a few exceptions. 

On the second day, H. J. Woods, R. R. Mukherjee 
and M. K. Sen (Textile Physics Department, Univer- 
sity of Leeds) presented a short paper on “Some 
Tensile Properties of Jute’. Results were given 
which emphasized the dependence of the values 
obtained for Young’s modulus and tensile strength 
on the dimensions of the sample chosen. A signi- 
ficant negative correlaticn, for example, was shown 
to exist between the Young’s modulus and the denier 
of the fibre (a measure of the thickness), which is in 
agreement with the ‘weak spot’ theory. Relaxation 
in jute fibres was negligible under the experimental 
conditions. The next paper, by L. Peters and Prof. 
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J. B. Speakman (Textile Industries Department, 
University of Leeds), on “The Viscous-Elastic 
Properties of Wool Fibres”, proposed a new theory 
of the elastic properties of wool or other keratin 
fibres. Unlike the kinetic theories of the elasticity of 
rubber and related high polymers, where extension is 
regarded as the transition from a disordered to a 
more ordered state, the new theory makes use of the 
X-ray data which indicate that keratin is trans- 
formed from one crystalline state to another by 
unfolding of the main peptide chains. Assuming that 
these two forms are in dynamic equilibrium with one 
another, it follows that there must be some of the 
extended form present even in unstretched fibres. 
The load-extension curve of wool in formic acid 
indicates that this is by no means a negligible pro- 
portion of the total. Quantitative analysis of the 
curve was attempted, and estimates of the change in 
heat content and entropy of stretching have been 
evaluated. The creep properties are considered to be 
due to the transference of stress from the ‘crystalline’ 
to the ‘amorphous’ phase. 

This was followed by a paper on “Stress-Strain 
Characteristics of Viscose Rayon in Relation to 
Anisotropy” by L. Rose and J. D. Griffiths (Messrs. 
Courtaulds, Ltd.). The outstanding feature of the 
work is the discovery of a linear relation between the 
birefringence and the logarithm of the slope of the 
load-extension curve of the wet rayon. This enables 
the birefringence of a specimen to be calculated with 
an accuracy of 0-001 from a simple measurement of 
wet tenacity and elongation when the axial swelling 
is known. It was shown that normal ‘unstretched’ 
rayons are anisotropic because of the profound con- 
traction which takes place during drying on the 
bobbin. Under conditions where free contraction 
takes place, the material is optically isotropic and 
the properties of the filaments are in satisfactory 
agreement with the above linear relation. 

The final paper was given by F. S. Warburton 
(Wool Industries Research Association) on ‘The 
Mechanical Properties of Horn”. He described 
optical methcds of determining the elastic constants 
of strips of horn with high precision at different 
humidities. 

The papers, and the highly interesting discussions 
which followed, are to be published in the Journal 
of the Textile Institute. L. PETERS 


RECENT RESEARCH IN MARINE 
BIOLOGY 


HE first number of the twenty-seventh volume 

of the Journal of the Marine Biological Associa- 
tion contains eight papers on varied aspects of marine 
biology. 

Mr. G. M. Spooner and Dr. Segerstréle describe, 
in independent papers, their investigations on species 
of Gammarus, as the result of which we now have a 
clear picture of the species and varieties of these 
important marine scavengers. Mr. Spooner’s pre-war 
studies on the quantitative and qualitative distribu- 
tion in estuaries of G. locusta, zaddachi, duebeni, 
chevreuxi and pulex have been expanded, and linked 
with the valuable systematic work of Mrs. Sexton. 
He also had access to the collections of eight zoologists 
working on different parts of the British and Danish 
coasts. He distinguishes between the typical forms 
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of G. zaddachi, which he calls G. zaddachi zaddachi, 
and the saline or non-hairy forms, which he names 
G. zaddachi salinus. This separation of sub-species 
clears up difficulties met with by some observers on 
the range of the species. 

Dr. Segerstréle writes on the distribution and 
morphology of G@. zaddachi and its sub-species. Using 
material from the Baltic (Gulf of Finland to Denmark), 
the North Atlantic (Norway to Newfoundland) and 
the Arctic (Novaya Zemlya to Greenland), he distin- 
guishes three sub-species of G. zaddachi, the oceanic, 
typical and saline forms. He regards the large arctic 
species G. setosus and G. wilkiizkii as allied to G. 
zaddachi. 

Dr. R. Gurney contributes notes on parasitic 
Copepoda of the family Lerneopodide, summarizing 
those with free or with suppressed nauplius stages. 
He describes the copepodid stage of Lernwenicus 
spratte, probably, he thinks, the attacking stage. 

There are two fishery papers. Mr. P. G. Corbin 
gives a comprehensive account of the spawning of 
mackerel in the Celtic sea, between Land’s End and 
southern Eire. His investigations showed that 
spawning occurred between mid-March and the end 
of July, with the maximum in mid-April, spreading 
east and slightly north from the western edge of the 
Continental shelf towards Eire and the mouth of 
the English Channel. The young also moved 
eastwards. 

The pilchard spawns at the mouth of the English 
Channel from March until December and spreads 
eastwards likewise. Sagitta spp. and Muggica 
atlantica were used as zooplankton indicators. 

Mr. P. H. T. Hartley writes on the marking and 
recapture of flounders, with the object of discovering 
their migrations, distribution and growth-rates. Of 


the thousand specimens marked in the Tamar and 
Lynher estuaries in 1937-38, only 152 were recovered 


in the estuaries. Rewards were offered for their 
capture, and if brought in alive, they were measured 
and released. Seven were caught twice and one three 
times. Most of the fish do not travel far from the 
area in which they had been marked, but two showed 
more enterprise, moving up-channel to the east. 
One of these got as far as Brighton, two hundred miles 
away. The fish grew very little or not at all during 
the winter months. In the spring the young moved 
upstream, the mature fish down to the sea for spawn- 
ing, but their movements subsequent to spawning 
vary considerably. 

Prof. N. J. Berrill describes the interesting Asci- 
dian Pycnoclavella aurilucens, peculiar to the Plymouth 
area, and recorded by Garstang in 1891. Its colonies 
are found in shallow water, growing on gorgonians, 
large hydroids and calcareous alge. In structure it 
closely resembles Clavelina. 

Mr. R. G. Evans, in a continuation of his ecological 
studies in Cardigan Bay, discusses the influence of 
wave action on the fauna and flora of twelve selected 
localities in the Plymouth area. He investigated wave 
effects on horizontal distribution and vertical zona- 
tion, on the size of individuals of certain common 
species, and on their toleration of exposure to the air. 
Although many factors make broad generalizations 
difficult, he establishes the existence of critical levels 
in the upper zone (between M.H.W.S. and E.H.W.N.) 
and the lower zone (between M.L.W.S. and M.L.W.N.). 
In the former many species attain their highest 
limit, in the latter some littoral species achieve their 
lowermost limit and sublittoral species their upper 
limit. The least critical level lies between E.H.W.N. 
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and E.L.W.N., because here all conditions are snore 
regular than in any other level on the shore. 
Lastly, there is Mr. D. P. Wilson’s paper on 
Physalia physalis, with an account of its occurrence 
in the British and adjacent seas during the past 
hundred years, and of its feeding habits. Swarms of 
this floating siphonophore appeared off our sout! 
coasts in the summer of 1945, and off La Roch. 
1946. Mr. Wilson concluded that Physalia is 
borne, not current-driven; that it was blown hort) 
from its normal limit of 40° N. latitude. Associated 
with it were other southern species, from stalked 
barnacles to loggerhead turtles. From a single 
specimen sent from the Scillies by Major A. A. Dorrien 
Smith, Mr. Wilson was able to observe the r ling 
action of the pale blue pneumatophore, causing 
wetting of the pink crest in the water, the elongation 
of the dark blue dactylozooids, and the attachment 
of the purple gastrozooids to an unfortunate wrasse 
provided as food for the Physalia. This interesting 
account is illustrated by three of Mr. Wilson’s superb 
photographs of the living animal. , 
Abstracts of papers published elsewhere, but written 
from Plymouth, and the report of the Council of the 
Marine Biological Association complete the volume. 
N. B. Eases 
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NAPLES ZOOLOGICAL STATION 


HE director of the Stazione Zoologica di Napoli 
writes to say that the institute is now in full 
working order again. In 1947 there were fifty-seven 
visiting scientific workers, of whom nearly half came 
from countries outside Italy. There were visitors 
from America, Belgium, France, Great Britain, 
Greece, Holland, Hungary, Spain, Sweden, Switzer. 
land and Turkey. This variety of guests and the 
very varied research work being carried on revives 
the characteristic feature of the institute as a ‘per. 
manent international biological congress’ in which 
valuable new contacts are made, both personally and 
in the symposia which are held from time to time. 
Advantage of these new contacts has been taken by 
the staff in obtaining advice for refitting the various 
departments of the institute. Laboratory facilities 
have been not only restored but also improved ; in 
this work help has been given by official bodies and 
learned societies, both in Italy and abroad, and also 
by the Rockefeller Foundation, the United Nations 
Educational, Scientific and Cultural Organisation and 
the International Union for Biological Sciences. 
The research work done in 1947, as in the past, 
stretches the title ‘zoological station’ to the utmost, 
for it embraces the whole field of biology. The more 
familiar fields of ecological, histological and cyto- 
logical investigations have been extended to the 
ultra-structure of cell components, and to experi- 
mental embryological investigations along new lines. 
Many workers were engaged on the analysis of 
behaviour in fish, Octopus and Crustacea. Biochemical 
investigations included studies on molluscan muscles, 
the metabolism of the electric organ of Torpedo, the 
chemical nature of respiratory pigments in ascidians 
and annelids and the active principles concerned in 
the fertilization of echinoderm eggs. These widely 
different researches were made possible by the variety 
of apparatus now at hand. In this connexion thanks 
are due to the Swedish Research Council and the 
Yenner-Grens Institut for help in obtaining freeze- 
drying apparatus (Flossdorf and Mudd) for the rapid 
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fxation and dehydration of tissues at low tempera- 
ures in vacuo, and refrigerating units. These are 
ry useful additions to the constant-temperature 
noms recently installed for dealing with problems 
demanding special temperatures. 

The library has been successful in filling the gaps 
used by the War. It now contains some 45,000 
yolumes, including two hundred and fifty periodicals. 

The boats used for collecting have been repaired 
and the regular supply of living material is assured. 

The names of the following visitors show that the 
institute has regained its position as an international 
entre: J. and A. Runnstrém, with G. Lundblad as 
asistant (Wenner-Grens Institut, Stockholm); A. 
Bohus Jensen (Carlsberg Laboratory, Copenhagen) ; 
L. J. Mullins (Berkeley, California), all working upon 
the physiology and biochemistry of fertilization, 
partly with radioactive isotopes; 8S. Hé6rstadius 
(Uppsala), physiology of development in sea-urchin 
egs; J. Z. Young and B. B. Boycott (University 
College, London), the behaviour of Octopus and effect 
of operation on the central nervous system; Miss 
§. M. Brown (Plymouth), parasitic Protozoa ; Miss 
Helen Brown (Cambridge), protein skeletons in 
invertebrates ; H. Niiesch (Basel), Echinodermata. 

Intending visitors are asked to write to the 
Director setting out their requirements, since many 
f these are now likely to be met from apparatus in 
possession of the laboratory. Visitors should also 
communicate with him concerning apparatus of their 
own which they wish to bring, as the Director can 
arrange for exemption from duty at the local Customs. 
He can also give full information concerning arrange- 
ments for lodging ; and of that characteristic feature 
f the institute, the ‘mensa’, which offers the two 
main meals of the day to visitors at reasonable prices. 








ELECTRICAL STIMULATION OF 
THE NEUROHYPOPHYSIS IN THE 
CONSCIOUS ANIMAL 


. W. HARRIS (Phil. Trans. Roy. Soc. Lond., 

B, 232, 385; 1947) has devised an ingenious and 
successful method for electrical stimulation of the 
hypothalamus or neurohypophysis in the fully con- 
scious rabbit. 

A small secondary coil connected to two electrodes 
was placed between the scalp and the dorsal surface 
of the skull. The stimulating electrode, a fine insul- 
ated platinum wire, was passed through a plug 
accurately fitting a trephine hole of the skull down 
through the brain in the middle line until its bared 
tip lay in the hypothalamus er in the neurohypophysis 
itself. The indifferent electrode lay between the 
scalp and skull. The coil and electrodes were fixed 
in the animal at a preliminary operation, and after 
recovery the animal showed no ill-effects from the 
presence of the stimulating unit, indeed it appeared 
to be quite unconscious of it. Animals have lived up 
to three years with the unit in place. 

A primary coil fed from the a.c. mains, when 
brought near the animal, energized the embedded 
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secondary coil and so electrical stimulation of any 
desired intensity could be applied by remote control. 
Positive results, indicating activity of the neurohypo- 
physis, were obtained when the electrode was in the 
supraoptico -hypophyseal tract or in the neurohypo- 
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physis itself. No results were obtained when the 
electrode tip was more than half a millimetre away 
from these structures. Stimulation for a period of 
5-10 min. was shown to cause inhibition of a water 
diuresis and an increase of urinary chloride. In 
female rabbits, during natural or artificially induced 
cestrus, stimulation brought about a marked increase 
of uterine contraction, but little or no effect was 
observed in the ancestrous or pseudopregnant uterus. 
This is in conformity with the ordinary results of 
injecting posterior-pituitary extracts. 

These results demonstrate clearly that the neuro- 
hypophysis in the normal animal can liberate a 
hormone or hormones which have antidiuretic and 
oxytocic activity. Particular interest attaches to 
the oxytocic effect ; for, although the oxytocic action 
of posterior-pituitary extract has long been known 
as a pharmacological phenomenon, the demonstra- 
tion that a natural hormone having oxytocic action 
is ever secreted by the neurohypophysis during life 
has hitherto been lacking. 


FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the public) 


Tuesday, May I! 

ROYAL SOCIETY OF ARTS, DOMINIONS AND COLONIES SECTION 
(at John Adam Street, Adelphi, London, W.C.2), at 2.30 p.m.—Mr. 
C. B. Symes: “Control of Insect-borne Diseases in the Colonies— 
some Recent Progress and Future Prospects’’. 

ROYAL ANTHROPOLOGICAL INSTITUTE (at the Royal Society, Burl- 
ington House, Piccadilly, London, W.1), at 5 p.m.—Prof. Raymond 
Firth * ‘Religious Belief and Personal Adjustment’? (Henry Myers 
Lecture). 

ZOOLOGICAL SocieTy OF LONDON (at the Zoologiéal Gardens, 
Regent’s Park, London, N.W.8), at 5 p.m.—Scientifie Papers. 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
8.W.1), at 5.30 p.m.—Mr. T. H. Seaton: “Coast Erosion and Sea 
Defence, with Special Reference to Problems on the East Coast of 
England associated with the London and North Eastern Railway”: 
Mr. C. R. Irving: “The Effect of Winds and Tides on Sea Coast 
Defence Works in North Wales’. 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. R. 
Ruddiesden, Mr. E. Forster and Mr. Z. Jelonek: “Carrier Frequency 
Shift Telegraphy”’; Mr. J. A. Smale: “Some Developments in Com- 
munication Point-to-Point Radiotelegraphy’’. 

SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
BIOLOGICAL METHODS GROUP (at the Chemical Society, Burlington 
House, Piccadilly, London, W.1), at 6.30 p.m.—Dr. A. A. Miles: 
“Biological Standards’’. 

Society OF INSTRUMENT TECHNOLOGY, NORTH-WEST SECTION (at 
the College of Technclogy, Manchester), at 7.15 p.m.—Annual General 
Meeting; Mr. C. F. Budenberg: “Pressure Gauges with Special 
Reference to their Selection, Installation and Maintenance’’. 


Wednesday, May !2 

GEOLOGICAL Society (at Burlington House, Piccadilly, London 
W.1), at 5 p.m.—Dr. Frederick Murray Trotter: “Devolatilization of 
Coal Seams in South Wales’’. 

INSTITUTE OF PETROLEUM (at Manson House, 26 Portland Place, 
London, W.1), at 5.30 p.m.—Films illustrating various phases of 
the Petroleum Industry. 

INSTITUTION OF ELECTRICAL ENGINEERS, TRANSMISSION SECTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m. 
—Mr. B. Calvert: “Transformer Economic Efficiency’’. 


Wednesday, May |12—Thursday, May 13 
BRITISH CERAMIC SOCIETY, REFRACTORY MATERIALS SECTION (at 
the Institute of Mining and Mechanica! Engineers, Neville Hall, West- 
gate Road, Newcastle-upon-Tyne)}—Spring Meeting. 


Thursday, May 13 

CHADWICK PUBLIC LECTURE (at University College, Nottingham), 
at 4 p.m.—Sir Arthur MacNalty: “Advances in Preventive Medicine 
during the War of 1939-1945"’.* 

LINNEAN SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—Discussion on “The Orientation of Birds 
on Migratory and Homing Flights”’ {to be opened by Dr. D. H. Wilkin- 
son and Dr. W. H. Thorpe). 

INSTITUTION OF ELE CAL ENSINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Annual Genera! Meeting. 

BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON SECTION (at 


the London School of Hygiene and Tropical Medicine, Keppel ay 


London, W.C.1), at 6 p.m.—Mr. I. A. Harris: “The Calculation 


Electrode Temperatures in the Radio Valve’’. 
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_ BRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
Section (in the Reynolds Hall, College of Technology, Sackville 
Street, Manchester), at 6.45 p.m.—Dr. W. E. Bovd: “The Wave 
Analysis of the Low Frequency Potentials of the Human Body”. 

ROYAL PHOTOGRAPHIC SoOcIETY. 1? AND TECHNICAL GROUP 
(at 16 Prince's Gate, London, 8.W.7), at 7 p.m.—Symposium on 

“Reversal Development” 

‘Friday, May !|4 

CEXTILE [NSTITUTE (at 16 St. Mary’s Parsonage, Manc’ hester), at 
1 p.m.—Mr. E. M. Gray: “Labour in the Cotton Industry” 

ROYAL ASTRONOMICAL Soctety (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—Scientific Papers. 

BRITISH ASSOCIATION OF CHEMISTS, BIRMINGHAM SECTION (at the 
U niversity, Edmund Street, Birmingham), at 6.30 p.m.—Mr. J. F. J. 
Dippey : “Observations on the Strength of Organic Acids” 

ROYAL INSTITUTION (at 21 Albemarle Street, London, 'W.1). at 
9 p.m.—Sir Ian Heilbron, F.R.S.: “The Role of Chemistry in Com- 
bating Tropical Diseases’’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

HEAD OF THE HORTICULTURAL DEPARTMENT, and a HORTICULTURAL 
ADVISER AND LECTURER (one Senior and one Junior post}—The 
Secretary, West of Scotland Agricultural College, 6 Blythswood Square, 
Glasgow, C.2 (May 14). 

LSOTUREa, IN SURVEYING IN THE ae DEPARTMENT—The 
Registrar, The University, Leeds 2 (May 14 

ASSISTANT ANALYST—The City Analyst, 152 Great Charles Street, 
Birmingham 3 (May 15). 

RESEARCH AWARDS IN THE DEPARTMENTS OF BOTANY, GEOGRAPHY, 
me ATIcs and ZooLocy—tThe Registrar, University College, Hull 
(May 15). 

ASSISTANT LECTURERS (2) IN GEOLOGY, with special qualifications 
in either mineralogy and petrology or stratigraphy—The Registrar, 
The University, Manchester 13 (May 15). 

LECTURER IN PSYCHOLOGY in the United College—The Secretary, 
The University, St. Andrews (May 15). 

LEVERHULME STUDENTSHIPS IN CHEMICAL ENGINEERING—The 
Secretary, University College, Gower Street, London, W.C.1 (May 15). 

LECTURER IN GEOGRAPHY—The Secretary, University College, 
Gower Street, London, W.C.1 (May 19). 

LECTURER IN PHysics—The Clerk to the Governing Body, Battersea 
Polytechnic, Battersea, London, 5.W.11 (May 19). 

ASSISTANT LECTURER (Grade III) IN GEOGRAPHY—The Secretary 
and Registrar, The University, Bristol (May 22). 

LECTURER or ASSISTANT LECTURER IN THE DEPARTMENT OF GzO- 
LoGy—tThe Registrar, The University, Sheffield (May 22). 

ASSISTANT EXPERIMENTAL OFFICERS in Scientific Establishments in 
various Government Departments—The Secretary, Civil Service Com- 
mission, 6 Burlington Gardens, London, W.1, quoting No. 2162 (May 27). 

LECTURER IN THE DEPARTMENT OF FUEL TECHNOLOGY, and a 
RESEARCH ASSISTANT TO THE PROFESSOR OF FUEL TECHNOLOGY— 
The Registrar, The University, Sheffield (May 29). 

SUPERINTENDENT OF THE LIGHT DIVISION of the National Physical 
Laboratory—The Secretary, Civil Service Commission, Scientific 
Branch, 27 Grosvenor Square, London, W.1, quoting No. 2154 (May 29). 

SENIOR LECTURER IN THEORETICAL Puysics in the United College 
—The Secretary, The University, St. Andrews (May 31). 

PRINCIPAL SCIENTIFIC OFFICER (at Waltham Abbey, Essex) with 
sound knowledge of chemical engineeri and experience of plant 
design problems in organic chemical technology, and a PRINCIPAL 
SCIENTIFIC OFFICER (at Sutton Oak, Lancs.) with practical experience 
of chemical plant design, in the Ministry of Su ply Research and 
Development Establishments—The Secretary, Civil Service Com- 
mission, Scientific Branch, 27 Grosvenor Square, London, W.1, 
quoting No. 2160 (May 31). 

PRINCIPAL SCIENTIFIC OFFICER in the Royal Naval Scientific 
Service—The Secretary, Civil Service Commission, Scie tific Branch, 
27 Grosvenor Square, London, W.1, quoting No. 2159 May 31). 

SENIOR AND JUNIOR FELLOWSHIPS—The Director, Atonvic Energy 
Research Establishment, Harwell, Didcot, Berks (May 31). 

CHEMICAL ENGINEERS AS EXPERIMENTAL OFFICERS in Mi.istry of 
Supply Establishments—The Secretary, Civil Service Cot miasio’,, 
Scientific Branch, 27 Grosvenor Square, London, W.1, quoting *o. 
2161 (June 1). 

CHAIR OF SoctaAL Grocrapuy at the London School of E.onomics 
and Political Science—The Academic Registrar, University of London, 
Senate House, London, W.C.1 (June 3). 

LECTURER IN AGRICULTURAL ZOOLOGY, and DEMONSTRATORS IN 
AGRICULTURE, AGRICULTURAL ENGINEERING, BOTANY, ZOOLOGY, 
APPLIED CHEMISTRY, POULTRY HUSBANDRY, at the School of Agri- 
culture, Sutton Bonington, Loughborough—The Registrar, University 
College, Nottingham. 

Puysicitst to investigate, in collaboration with senior rheologist. 
physical properties of bovine secretions—The Secretary, National 
Institute for Research in Dairying, Shinfleld, Reading, Berks. 

LABORATORY STEWARD IN THE DEPARTMENT OF APPLIED CHEM- 
tstRY—The Secretary, Northampton Polytechnic, St. John Street, 
London, E.C.1. 

LECTURER TO TEACH ZOOLOGY to B.Sc. generalstandard and to assist 
in teaching of Biology to first M. 1 standard—The Clerk, Northern 
Polytechnic, Holloway, London, N.7. 

TECHNICIAN (Grade B) IN THE PATHOLOGICAL LABORATORY—The 
Area Pathologist, Musgrove Park Hospital, Taunton. 

LECTURERS IN (a) Puysics, (6) BoTANY (a senior appointment with 
some administrative responsibility), and (c) ZOOLOGY; ASSISTANT 
LECTURERS in (a) PHYSICAL CHEMISTRY, (6) PHYsios, and (ce) ZOOLOGY : 
DEMONSTRATORS IN (a) PHYSICS, (6) BOTANY, (¢) CHEMISTRY, (d) GRO- 
GRAPHY, (¢) GEOLOGY, and (/) ‘ZooLogy—The Registrar, University 
College, Nottingham. 
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